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CENTRAL-STATION STORAGE BATTERIES. 

In the recent discussion of storage batteries before the American 
Institute of Electrical Engineers, Mr. C. L. Edgar, engineer of the 
Boston Edison Company, spoke highly of the success attained in the 
operation of the storage-battery plant installed by his company, and 
elsewhere in this issue we give some of the details employed in its 
manipulation, to the efficiency of which doubtless some of the suc- 
cess is due. In the discussion referred to, Mr. Edgar said that the 
practice at the Boston station was to keep the battery constantly 
connected up with the bus-bars, where it may be called upon at 
any moment to give or receive anywhere from one to 3000 
amperes, thus enabling the generating machinery to be run at 
never less than three quarter load. This involves continuous cutting- 
in and cutting-out of cells in both charging and delivery circuits. 
This is done by the automatic arrangement we describe, the ingenu- 
ity of which reflects much credit on the designer. The improve- 
ments in storage-battery manipulation thus introduced in this pioneer 
plant form an illustration of American methods, which are always 
directed toward perfection of detail. With greater experience we 
may expect to see still further ameliorations, until the operation of 
central-station batteries will come to be so simple as to be merely a 
matter of routine, and requiring no special knowledge on the part 


of central-station superintendents. 


STEAM TURBINES. 

In another column we print an account of some tests of the De 
Laval steam turbines, which formed the subject of a paper read by 
Mr. W. F. M. Goss at the general meeting of the Society of Mechani- 
cal Engineers, held in New York last week. This machine is note- 
worthy for its great speed—about 400 revolutions per second—and 
for the ingenious mechanical design of its parts to meet the condi- 
tions imposed by this speed and which well deserves the praise 
that the writer of the paper bestows. The efficiency calculated from 
the test—represented by a steam consumption of 47.8 pounds per 
brake hp-hour—compares very favorably with fast-running engines 
of the usual type of the same power. An important point brought 
out in the paper is that the starting torque is only about half that 
of the torque at full speed. While this would render the 
turbine inapplicable to some purposes, the objection would 
not apply to its use for running electrical generators, whose 
torque at low speeds is inconsiderable. A real objection, how- 
ever, is the rapid falling off in efficiency with decrease in load. 
At half load, for example, the steam consumption was found to be 
65 pounds, and at quarter load was double that at full load. This 
inefficiency is doubtless partly due to throttle governing, and, as 
suggested, may be greatly modified by a method of governing 
whereby regulation will be effected by increasing or decreasing the 
number of nozzles in operation. It should be remembered, however, 
that conclusions drawn as to the efficiency of the usual form of 
steam engine from the performance of one of ten horse-power 
would be absurd if applied to those of large power, and the same 


may be true of the turbine. 


PHOTOMETRIC MEASUREMENTS. 

In a paper read before the American Society of Mechanical 
Engineers, and reprinted elsewhere in this issue, Prof. Jacobus points 
out a source of error in making photometric measurements, which 
may attain a value as high as 1o per cent. This error is due to 


measuring the distances used in calculating candle-power from the 
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geometrical centre of the photometer frame, which is probably usu- 
ally done, instead of from the effective centre of light. This adds 
another complication to a subject already beset with difficulties, 
and which, moreover, is becoming daily more pressing for 
practical recognition. Owing to the greater attention on 
the part ot managers ot central stations to economy of 
operation, and competition among lamp manufacturers, the 
testing of incandescent lamps has become a matter of commer- 
cialimportance. Unfortunately, however, with no recognized test- 
ing standard of light, and no agreement as to methods and details 
of making tests, the situation is not reassuring to those who would 
wish to apply rational methods in the selection and proper operation 
of incandescent lamps. What is badly needed is an authoritative 
code for photometric tests, devised with special reference to test- 
ing 16 candle-power incandescent lamps, and specifying an 
apparatus commercially obtainable and easily manipulated. The 
various sources of error could be covered by the directions in the 
code, or by the construction of the apparatus, so that the user would 
not need to bother himself with ulterior considerations, and be 
assured that the tests he makes are directly comparable with each 
other and with those from other sources. 


CAUTIOUS MILLIONAIRE GOULD. 

Mr. George Gould, in testifying last week before the New York As- 
sembly Committee engaged in investigating street railways, said he 
regarded the elevated system equipped with electricity as the most 
feasible method of transit for New York. Nevertheless, though con- 
fessing that electric traction was giving good results on the Chicago 
elevated railways, he yet thought the system used there could be 
improved upon, and added that experiments with electricity would 
probably soon be made on the Manhattan ‘‘annex road’”—doubtless 
referring to the storage-battery cars to be tested on the -Thirty- 
fourth Street ferry branch. Mr. Gould expressed great solicitude for 
the safety of the patrons of his road, and in their interest did not 
wish to adopt electric traction until it had passed ‘‘the present ex- 
perimental stage.” When asked about the lighting of the elevated 
railway cars, the unsatisfactory character of which has recently been 
the subject of severe newspaper comment, Mr. Gould said that a year 
ago the company was about to adopt Pintsch gas, but. the use of 
electricity for traction purposes coming into prominence, it was 
decided to wait, since, if electric motors should be adopted for run- 
ning the cars, electric lights could be fed from the traction circuits. 
If candles had been used on the elevated roads in the first instance 
and a change were suggested, Mr. Gould would probably express dis- 
satisfaction with the present grades of illuminating oil and con- 
tinue awaiting further improvements in the refining of petroleum. 
It is extremely fortunate for the electric industry that the skeptical 
attitude of Mr. Gould toward electricity is unique. That it will 
meet with a fitting reward in the success of the electric underground 
roads and consequent failure of the inefficient Gould-Sage elevated 


system, seems most probable. 


STREET RAILWAY MANAGEMENT AND THE PUBLIC. 

For some time past the Quaker City has, as far as electrical 
matters are concerned, belied its traditional sleepy character and 
been a centre of much activity. The latest manifestation was a 
large mass meeting last week of citizens to protest against the recent 
action of the Union Traction Company in discontinuing transfers on 
certain parts of its system, and the remarks of prominent men who 
delivered addresses before the meeting indicated a strong feeling 
against that organization. Thus far, only one side of the case ‘has 
been presented, and there may be strong reasons to justify. the 
methods which led to such a show of public indignation. The policy, 
however, that results in such a stirring up of public feeling is a very 
injudicious one, notwithstanding any merit upon which it may be 


based. A company operating under a public franchise and possessing a 


quasi-public character, should carefully consider the manner in which 
proposed measures affecting the public may be viewed, and avoid 
methods of procedure likely to arouse antagonistic feeling. Public 
opinion is too often unreasoning, and, being abnormally suspicious of 
corporations enjoying public franchises, the slightest action of_the 
latter is apt to be misconstrued, regardless of its merit. In other words, 
such corporations cannot, where the interests of the public are in- 
volved, follow the methods of private business concerns, and should 
always endeavor to attain desired ends in a manner least likely to 
excite popular opposition, even though the merits in a’case’ may be 
such as to make such a procedure appear to be unwarranted and an 
undignified concession to vulgar prejudice. In this respect a lesson 
might be learned from politicians, who are masters in the art of 
dealing with the public. It is true that cases may arise where no 
diplomacy would be of avail in avoiding conflict, but it remains to be 
shown that the recent occurrence in Philadelphia comes in this 


category. : 
The Standard Telephone Company at Richmond, Va. 


The Richmond, Va., Board of Alderman,.on Dec. 4, by a vote of 
13 to 4, adopted the ordinance of the Common.Council granting the 
telephone franchise for the city to the Standard Telephone Company, 
and by a vote of 14 to 3 declined to concur in: the ordinance of the 
Home Company, which the lower branch had also adopted. This 
apparently ends one of the most stubborn - fights ever made before 
the Richmond Council, and one that in several instances assumed a 
threatening aspect. The Bell Company’s franchise expires on Dec. 
15. The Home Company, however, does not consider itself out of 
the fight yet, and expresses disbelief in the ability of the Standard 
Company to install an exchange. 





Incandescent Lamp Filament Support Litigation. 


On Nov. 29, Judge Lacombe, of New York, handed down a deci- 
sion in the Edison Electric Light Company against Bryan, Marsh & 
Co., assessing $1 for profits and damages for infringement of Edi- 
son patents’No. 242,896, dated June 14, 1881, and No. 353,783, dated 
Dec. 7, 1886, and perpetually enjoining the defendants from further 
infringement. The patents relate to a method of supporting a fila- 
ment by supports from the base of the lamp. This method had been 
discarded by the defendants previous to the institution of the suit, 
and an amicable arrangement was made with the plaintiff. The 
decision handed down merely registered the terms of this. 


Cost of Street Lighting in Philadelphia. 


Prof. William D. Marks, President of the Edison Illuminating 
Company, of Philadelphia, was called last week before the legisla- 
tive committee investigating the affairs of that city, to give testi- 
mony in regard to the cost of street lighting. As Prof. Marks’ com- 
pany does no street lighting he was called in as an expert in electric 
lighting presumably free of bias. 

It had been established at a previous meeting that the city was 
paying for arc lighting 4334 cents per night, or $159.68 a year for 
each light. To show that this is an excessive amount was the prin- 
cipal object of the committee in calling Prof. Marks. He told the 
committee that the lighting ought not to cost more than 30 cents a 
night for each light, and that this amount would supply a profit of 
6 or 7 per cent. after paying all expenses. He would be glad to have 
a contract with the city to furnish the 5300 lights at $109.50 each a 
year, which would be 30 cents each a night. He even admitted that 
under favorable conditions he would take the contract to furnish the 
lights at $100 a year, or less than 28 cents a night. 





New Brooklyn Trolley Company. 


The Brooklyn Bridge, Prospect Park & Eastern Railway Company 
has announced by public advertisement that it desires to become a 
corporation for the purpose of securing a franchise to construct a 
surface railway covering about 443/ miles of track. Seventeen routes 
are fully outlined, and many of the streets for which application 
has been already made by the existing trolley companies, are 
included. The routes extend from the Bridge and ferries out to 
Flatlands. The following are included in the list of directors: A. 
N. Brady, of Albany, who is said to represent ex-Gov. Flower ; 
Frederick S. Flower, Edward Browne, W. J. K. Kenny, and Ira A, 
Place. The amount of the capital stock is stated to be $500,000, 
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The Trolley Decision. 


On Saturday, Dec. 7, Judge Townsend, of the United States Cir- 
cuit Court, sitting at New Haven, Conn., delivered an opinion sus- 
taining the patent of Van Depoele covering the fundamental principle 
of the electric railway trolley, and dismissed a bill relating to another 
patent of Van Depoele covering a trolley detail. 

The Court defined the first patent as applying to a long, swinging, 
pivoted, hinged, upwardly spring-pressing arm on top of a car, and 
having an under-running contact with an overhead conductor. 

The defenses were that the invention was not made by Van 
Depoele, but one of his workmen; that it lacks patentability in view 
of the prior state of the art, and that the same patent was disclosed 
in prior patents of Van Depoele. The Court dismisses the first 
defense as unproved, and decides that the claims of previous patents 
referred to were for details, and therefore did not invalidate the 
fundamental claim of the patent in suit. 

The second defense was discussed at length. The opinion states 
that prior inventions by paper patents had shown the trolley in princi- 
ple, but with such limited provision for lateral and vertical motion as to 
be impracticable. Prior inventions had shown in tethers and office 
chairs the spring pressure and universal movement, but the arts of 
electrical propulsion, signals and telegraphy had failed to provide 
for an operative contact at such a distance from the car as is re- 
quired for an under-running trolley road, except by unwieldly struct- 
ures on the roof of the car, which did not provide for lateral varia- 
tions. One of the problems solved by Van Depoele, was the substi- 
tution of a long pole for the above structure or stage. 
The entire problem was the electrical propulsion § of 
railway cars by continuous contact under all conditions presented 
by crowded streets, sharp curves, complicated switches, rough read, 
reversed lines of travel and the necessity of a continuous upward 
pressure of from 8 to 15 pounds. The solution of this problem was 
accomplished by Van Depoele through the employment of a long 
rigid arm upwardly pressing, and capable of universal movement. 
His invention embodied a construction which has made practicable 
the operation of trolley railways under all conditions, and which is 
now employed on more than 500 electric railways in this country, 
representing an invested capital of about $500,000,000. 

The opinion concludes that when Van Depoele discarded the 
elevated wheel and springs in his earlier patents and broke away 
from his own towed trolley and those of Siemens, Finney, Henry and 
others, and reversed the under-running trolley of Dart and Edison 
and added a lateral motion thereto ; that when he went back to the 
overlooked art of the animal tether and the limited art of railway 
signals, and, selecting and combining certain elements of these 
various contrivances, modified and adapted them to a new purpose 
and thereby disclosed to the public a practically operative means, 
such as the whole world of electric railway inventors had everywhere 
sought for in vain and which has gone into universal use throughout 
the country ; then he made an invention within all the rules applica- 
ble to this question. The previous state of the art of conducting 
electricity from conductors to movable vehicles was not such as to 
enable a skilled mechanic to construct the device in question. 

The second patent is described by the Court as applying toa rotat- 
ing support for the posts upon which the contact arm swings. The 
opinion states that its adoption resulted not from patentable novelty, 
but from its practical utility in connection with the main invention, 
and that its utility lies in the mere mechanical adaptation of a well- 
known device to a novel invention protected by valid patent. 

The injunction and accounting on the first patent was ordered, 
and the bill dismissed for the second patent. Costs were taxed on 
each party to the suit—the General Electric Company being the com- 
plainant, and the Westinghouse Electric & Manufacturing Company 
the defendant—and judgment ordered to be entered only for the 
difference in the costs. 


Electric Railway Trouble in Philadelphia. 


A mass meeting was held in Philadelphia at the Academy of 
Music, on Thursday of last week, at which about 5000 people were 
in attendance, to protest against the alleged discrimination of the 
Union Traction Company in its rates of fare. Mr. Thomas Martin- 
dale, chairman of the meeting, charged the Union Traction Com- 
pany with injustice toward its employees and toward the people, and 
denounced the consolidation of the lines which resulted in the forma- 
tion of that company. He prophesied that should it not come to terms, 
there will be a fight for municipal control of the streets, and in the end 
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movement for three-cent fares and five-cent transfers will result suc- 
cessfully. Mr. Charles Emery Smith asserted that the Union Trac- 
tion Company had seized upon concessions to create a joint monopoly 
which has undertaken to levy un additional toll of 60 per cent. upon 
every rider, and characterized this increased tax as a great and 
unendurable wrong, which the people proposed to fight to the bitter 
end. 

Ex-Gov. Patterson declared that the passage of the act giving au- 
thority for consolidation was in violation of the spirit, if not the let- 
ter, of the constitution, and certainly against sound public policy. 
While conceding the right of capital to a fair earning, he said the 
fare is getting beyond the reach of the people—which is the present 
grievance—and calls upon the managers of city railways for the 
restoration of the old fare system, assuring them that by so doing 
they will receive cordial sympathy and appreciation. Senator Pen- 
rose in the course of some remarks said that the people of the city 
cannot be safely left to the mercies of the traction monopoly, and 
should demand in unmistakable terms that the next Legislature pass 
the necessary laws to permit the construction of elevated railways 
which he considers to be necessary in view of the present monopoly 
of the streets by the Traction Company. He recommended that all 
candidates for election to the Councils should be pledged to vote for 
such an ordinance as will compel the company to furnish the public 
the accommodations and facilities to which they are entitled, to re- 
duce the fares and to compel the city authorities to enforce the exist- 
ing ordinances. 

Mr. Samuel Grothers denounced the consolidation act and called 
upon citizens to put men in the Councils who will vote for the pur- 
chase of the street railway lines under the clause inserted in the rail- 
way franchises, enabling this to be done. Rabbi Krauskopf in his 
remarks said that he is not so blinded by disapproval of the Union 
Traction Company's apparent impositions as not tosee the service in 
had rendered, and still renders the city, and though he much de- 
plored that its managers ‘‘should wantonly strip themselves of their 
glory by seeking now to make themselves a second time paid—the 
first time by a most liberal franchise ; the second time by the extor- 
tion of a larger fare.” Mr. J. Morton Eldredge advocated the pur- 
chase of the roads by the city, and a change in the Councils would 
enable this to be done. 

Resolutions were carried charging that the Union Traction Com- 
pany, by the abolition of ffee transfers and the imposition of a fare 
of eight cents for service formerly rendered for five cents, has shown 
itself indifferent, both to the comfort of its patrons and to the force 
of public opinion. The resolution protests against this increase of 
fare and the abolition of free transfers, and demands the restoration 
of the free-transfer privileges formerly enjoyed on the combined 
lines of the Electric and People’s Traction Companies, and the lines 
of the Philadelphia Traction Company, and the extension of these 
privileges to all lines now included by the Union Traction Company. 
A committee of citizens was appointed to wait upon the managers of 
company to urge the above considerations. 





Electrical Construction Regulations in Great Britain: 


(From Our Own Correspondent.) 

The Westminster Town Hall was recently the scene of a numer- 
ously attended conference between the officials of the Board of 
Trade and the engineers of electric light supply undertakings from 
all parts of the country ; the object of the conference being to arrive 
at an agreement with regard to the proposed revised regulations 
of the Board of Trade. The first fight was on the subject of the 
Board of Trade definition of ‘‘low pressure.” At present the regu- 
lation runs as follows: ‘‘ Where the conditions of the supply are such 
that the pressure cannot at any time exceed 300 volts, if continuous, 
or the equivalent of 150 volts, if alternate, the supply shall be 
deemed a low-pressure supply.”” Strenuous endeavors were made to 
induce Sir Courtnay Boyle, who presided over the conference on 
behalf of the Board of Trade, to raise this pressure to something like 
500 or 600 in either case. Sir Courtnay Boyle, however, could not 
see his way to agreeing to this being done, and finally decided to 
confer with a committee of three experts appointed by the delegates, 
and went so far as to say that he would favorably consider any pro- 
posal they might make with a view to raising the limit. High press- 
ure supply is not, of course, prohibited, but it is penalized by condi- 
tions which are decidedly expensive to fulfill. It is, therefore, a 
great object with those who wish to adopt 200 or 300-volt lamps on a 
three-wire system, to have the limit raised to at least 400 or 500 volts. 
Another battle arose over the Board of Trade regulation No, 13, in 
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which it is laid down that ‘‘No electric line, machine, device or 
apparatus intended to form part of a high-pressure circuit, shall be 
brought into use unless the insulation thereof has withstood the con- 
tinuous application, during one hour, of twice the pressure to which 
it is intended to be subjected when in use.” After a battle royal, 
the Board of Trade agreed to reduce this test in the case of dynamos 
to 50 per cent. above the normal pressure of the machine. Another 
struggle took place around the regulation dealing with overhead 
wires. At present it is the law in Great Britain that all such wires 
must be suspended from bearer wires by meansof insulated ligaments. 
Mr. Crompton, President of the Institution of Electrical Engineers, 
made a vigorous speech in favor of allowing hard-drawn copper wires 
to be strung directly from pole to pole, and the Board of Trade 
agreed to give their best consideration to this proposal. 

After a discussion lasting for the best part of an hour, Rule 27 was 
modified in a very important manner. In future, electric conduits, 
street boxes, etc., will not have to keep gas out ; they will only need 
to be so arranged and ventilated that there is no accumulation of 
gas. On the other hand, the Board of Trade imposed upon electric 
light undertakers the duty of keeping gas and water out of all trans- 
former-pits under the pavements. It was curious to observe toward 
the end of the conference the great eagerness with which the meet- 
ing endeavored toforce upon the Board of Trade the burden of im- 
posing stringent rules upon wiring contractors; the meeting having 
for the greater part of two days been energetically engaged in 
whittling down all Board of Trade regulations which applied to 
itself. The Board of Trade, notwithstanding its apparent fondness 
for drawing up rules, declined to undertake this work, but, in defer- 
ence to the strongly expressed wish of the meeting, decided to em- 
power electric light undertakers to refuse to connect up any house 
in which it was found that the insulation resistance of the wires was 


+ 


k . . : . 
less than - megohms, # being a figure which the Board of Trade 


will settle in due time (75 was the favorite figure with the meeting), 
n being ‘‘the number of points for taking off current.” At the same 
time it is laid down that electric light undertakers must disconnect 
any house in which the insulation resistance of the wiring has fallen 
to 5000 ohms. 

In addition to the important concessions above alluded to, and 
which go far to rendering these rules completely workable, and 
likely to be loyally adhered to, Sir Courtnay Boyle, on behalf of the 
Board of Trade, made a host of alterations. In many cases the sting 
was taken out of rules by their being made ‘‘ prospective” and not 
‘* retrospective,” in other cases, rules were whittled down almost to 
inanity, and in other cases still, new rules of a cast-iron character 
were thrown overboard, and rules from the old regulations, of a more 
flexible nature, were substituted. It is to be hoped now that we 
have, not only electric lighting, but electric traction rules which 
have in a large measure been drawn up by the very individuals who 
will have to obey them, that we shall have no more new rules from 
the Board of Trade, and no more grumbling from electrical engi- 
neers. 

As I have already mentioned, the word ‘‘ house wiring,” acted on 
the meeting like a red rag ona bull. Owing to the insurance com- 
panies imposing regulations, which they do not take measures to see 
carried out, and owing to the fact that the wiring of houses is, in 
Great Britain, rapidly falling entirely into the hands of gas fitting 
firms and plumbers, there is little doubt that there is some danger of 
our witnessing on this side of the Atlantic, the same regrettable 
occurrences, due to ‘‘ jerry” wiring, as has been witnessed on your 
side. It is the competition between the fire-offices which prevents 
them from enforcing their rules, and in the same manner it is the 
competition between electric supply companies, which, in a large 
measure, prevents ‘em from enforcing ¢hezr rules. Hence, the 
strong feeling in the electrical profession that the way out of the dif- 
ficulty would be for the Board of Trade tu draw up and enforce 
stringent regulations on the subject. We should then obtain the 
advantages of uniformity, and of a high standard imposed by an 
authority which would have no interest in seeing it pared down. 
The Board of ‘Trade, however, has no power whatever to 
Meanwhile the Institution of Electrical Engineers 
subject of 


do this. 
opens with two 
wiring. In one of them, Mr Sam Mavor puts forth a tremendous 


slashing papers on _ the 


indictment against double wiring and wood casing, and sums up 
strongly in favor of concentric wiring with the outletsearthed, which, 
he says, is equally suitable for colliery or for boudoir purposes, and 
which, relative to ordinary wiring, becomes safer the more danger- 
ous the situation, The objections of the insurance offices to the 
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concentric system having been overcome, there is no longer any 
reason why it should not be adopted in isolated installations. The 
objections of the Board of Trade, however, to the earthing of one of 
the wires of an electric supply system have not been entirely over- 
come, and until the Board of Trade can be brought to see the advan- 
tage of the method, concentric wiring is barred in all houses which 
it is proposed to connect to the mains of acompany. It is to be 
hoped, however, that the expert committee with which the Board of 
Trade will confer on the subject of altering their definition of ‘‘low 
pressure,” will be able to induce that Department to reconsider its 
decision on the subject of the earthing the middle wire of a three- 
wire system. 


Death of Mr. Thomas McCoubray. 


The numerous friends of Mr. Thomas McCoubray will regret to 
learn of his death, which occurred on Dec. 5. Mr. McCoubray was 
born in the District of Columbia, May 20, 1847, of Scotch-Irish stock 
on both sides, and grew up in Baltimore, Md., where he graduated 
from the Baltimore City College. He was a prominent member of 
many orders, having been five times elected master of St. John’s 
Lodge and twice elected high priest of St. John’s Chapter. He was 
a member of F. & A. M., an eminent commander of Baltimore Com- 
mandery, No. 2, K. T., and served as grand inspector (or D. D. 
G. M.) for one term. He was also one of the organizers and the 
first grand potentate of Boumi Temple, A. A. O. N. M. S., anda 
33d degree Mason of the A. A. Scottish Rite, having held offices in 
each of these bodies. Mr. McCoubray served at one time as secretary 
of the National Electric Light Association, and had otherwise been 
prominently connected with electrical interests. Of late he gave 
his attention to the development of the ‘‘ Auto-Telephone System, 
which was of his invention. 


A New Ferranti Alternator. 


The latest addition to the gererating plant at the famous Dept- 
ford station of the London Electric Supply Corporation is a 1oo0-kw 
fly-wheel alternator coupled to a three-throw compound steam 
engine, the former by Messrs. Ferranti & Co., the latter by Messrs. 
Plenty & Sons. This set possesses several novel and interesting 
features. The alternator is designed for a normal output of 100 
amperes at 10,700 volts, and will run in parallel with the other 10,700- 
volt machine at this station, as well as with the 10,700-volt step-up 
transformers. The armature weighs 35 tons, and is 22 feet in 
extreme diameter. It carries 64 armature coils, each consisting of 
a copper strip 4’’ wide, wound on a core of laminated brass and 
asbestos. The armature coils revolve between two circles of field 
magnet coils, one circle on either side of the armature, after the 
original Ferranti pattern. The field coils are of bare copper, 
insulated with asbestos, and the pole ends are covered with an 
enameled micanite cap to prevent sparking from the armature to 
the field. 

The fly-wheel upon which the armature coils are mounted is built 
in two halves, which are held together at the rim by stout steel rings 
as wellas by eight arms and eight mild-steel tie-rods. The shaft 
is 18’’ indiameter, tapered to 12’’ at the bearings, which are 3 feet 
long. The electrical efficiency of this machine is 97 per cent., the 
CR loss in the armature is only 0.8 per cent. of the output, and the 
excitation is 300 amperes at 50 volts. 

The steam engine consists of three separate compound engines, 
each of exactly the same build, driving three cranks on a 
common shaft. Each separate engine is designed to give 500 hp, 
with 140 pounds steam pressure, and running at 156 revolu- 
tions per minute, the normal speed. As the steam at Deptford is 
frequently at 180 pounds, it is expected that as much as 2000 hp will 
be available from the set. The stroke is 26’” and the cylinders are 
1744’ and 36’ respectively, in diameter. An ingenious expansion 
gear known as the Joy’s hydraulic valve gear has been adopted. It 
consists of a shifting eccentric, the eccentricity of which is varied by 
hydraulic pressure. The eccentric is forced out by water pumped 
through a hole in the crank shaft, and forced inward by the press- 
ure of a spring continually acting upon it. The gear is found to be 
very prompt in its action, and is less likely to get out of order than 
the complicated Corliss gear, which is used in the other engines in 
the station. The engines are provided with jet-condensers contained 
within the back columns, and at the foot of each column there is an 
air pump. Injection water is taken from the Thames close by and 
the ejection is sent into the river without recovery of any of the heat, 
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Storage-Battery Manipulation at the Boston Edison Station. 


OW valuable an auxiliary the storage 

battery may be in _ central-station 
service has long been recognized in 
European practice, and the recent 
success of its application by the Bos- 
ton Edison Illuminating Company, 
demonstrates that the conditions in 
this country are no less favorable to 
its utilization in that service. As 
attention has now been generally 
directed to the subject, and as the application of electrical storage is 
likely soon to be widely extended, the method of switchboard 
manipulation of central-station batteries has become a matter of 
interest. 

The switchboards of the Boston Edison Company appear at first 
sight complicated, but in reality the electro-mechanical devices in- 
cluded are of the simplest nature, though displaying considerable inge- 
nuity in their automatic action. Taking the case of the mote recent 
switchboard, it controls a plant of 144 cells, 72 being on either side of 








Fic. 1.—WorRKING CIRCUIT: 


the neutral wire. As the voltage demanded varies, it is necessary 
to switch in more or less cells, and it is also necessary to vary the 
number in circuit when charging. The switchboard has for its 
aim the accomplishment of this regulation. The contacts must 
be very substantial and therefore do not move easily. The con- 
tact shoe must not slip from one plate before it has made contact 
with the next. To operate a set of sliding contacts of this nature 
by hand would be impracticable, and hence the automatic 
devices. 

The elementary design of the working circuit is shown in Fig. 1. 
B is the positive bar and feeds the plus mains, while the minus 
mains find aterminal at the batteries. A A are travelers operatcd 
by a mechanism, and cut out more or less czlls. The two travelers 
are connected by a German silver resistance, 7, so that if they 
bridge two contacts they will not short-circuit the cell, the resist- 
ance burning out. The method of moving these travelers along the 
bars is electro-mechanical, and it is here that the ingenuity of the 





Fic. 2,—THE Morors. 


designer is called into play. This particular board moves its travelers 
by a reciprocating rack in which pawls on the traveler engage. The 
rack is reciprocated by an electric motor, which turns, by means of a 
worm wheel, a gear actuating a crank and connecting rod motion, 
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The motors for these travelers are shown in Fig. 2, and from the 
arrangement there illustrated the motion will be readily under- 
stood. 

A sketch of the double pawl is shown in Fig. 3. There are two 
crank plates on the axis of the gear wheel of Fig. 2, and each of 
these reciprocates a rack in exact unison, and in the same phase. 
The iron piece, A, rigidly fastened to the paw] axis, is placed between 
two magnets, one of which can lower and the other can raise it. By 
this means the pawls are tilted in either one or the other direction 
and engage with the rack or its journal, or return stroke, according 
to circumstances. Thus the traveler is drawn along by the rack, 
and in a single stroke of the latter one cell is cut out. The traveler 
and the pawl magnets are shown in Fig. 4. The pawl magnets 
receive their current from a system of three little trolley wires, 
which are shown in Fig. 4. Of course, only one magnet is excited 
and according to the direction it is desired to move the traveler. 
Therefore, the middle trolley wire only is permanently charged, and 
that is common to both magnets. The other terminals of the mag- 
nets go to the upper and lower trolley wires respectively. A switch 
thrown by acam on the crank plate completes the circuit through 
the upper or lower trolley wire, as the case may be. 





Fic. 4.—CONTROLLING MECHANISM 

Fig. 5 shows the connections. The magnets 
operate at a potential of 12 volts from a circuit 
around six storage cells. The motors that recipro- 
cate the rack are series motors, and have two field 
coils, one of which will turn the armature in one 
direction, and the other in the reverse direction. 
A single-pole two-point switch is sufficient to re- 
verse the motors. The connections of the latter are 


shown in Fig. 6. A is a single-pole double-thrc w 
switch of special construction, operated by the 
little scalloped handle shown in Fig. . 6. 





Fic. 3.—Twin Pawts. 


Springs normally maintain it in a vertical position. When turned 
to the right or left it starts the motor in one or the other direction, as 
shown by the connections. The latch,C, holds the switch in position, 
and the motor in turning over its gear wheel cuts the releasing mag- 
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net into the 12-volt circuit, and the switch flies back,- opening the 
motor circuit and stopping the mechanism after it has advanced one 
cell. The levers latching the motor switch also-have handles, so 
that they may be operated by hand -in case the releasing magnets 
should not act. If more than one cell is desired to be cut in or out, 
it becomes necessary to hold the motor switch until the first click of 
the releasing gear has taken. place, and it will then be held to be 
released on the second revolution of the crank plate. The motor 
axles are prolonged beyond their bearings, and are milled square to 
admit of a cramk being placed thereon, in order to operate the trav- 
eler, should the motor become disabled. 

Of the three wires coming from the cut-out magnets, the middle 
one passes to the cells and, emergitig from them six cells away from 


UL 





Fic. 5.—CONNECTIONS OF SWITCH AND PawL MAGNETS. 


where it entered, passes with the other two terminals to three little 
brushes hanging over the cylindrical surface of the crank plate. Two 
insulated pieces of metal are placed on opposite sides of the circum- 
ference and connect the middle brush with either side-brush in turn. 
Thus a single release magnet is operated, and then the other, alter- 





Fic. 6.—ARRANGEMENT OF SWITCH. 


nately. It remains to be stated that the apparatus is beautifully 
simple and works with great smoothness and precision, completely 
controlling the number of cells in circuit. 


A Cheap Fireman. 





The danger of having a poor fireman, or of giving him too many 
things to do, in addition to his regular task of caring for the boiler, is 
daily illustrated by incidents in our business, says Locomotive, the 
organ of the Hartford Steam Boiler & Inspection Insurance Com- 
pany. Ata recent external inspection of an upright boiler, for exam- 
ple, an inspector found a hot fire burning, with the fire door shut 
and roo pounds showing on the steam gauge, although the boiler is 
not supposed to carry over 60 pounds. ‘The safety-valve was stuck. 
The try-cocks were out of order and broken, and there was no water 
showing in the glass gauge. The lower try-cock, when opened, 
showed very blue steam. After deadening the fire with fresh coal, 
and allowing the boiler to cool down somewhat, the injector was 
started, and it was fully half an hour before the water showed at the 
lowest try-cock. Of course, it is added, it would be absurd to con- 
tinue insurance upon a boiler so neglected, and the policy was there- 


fore canceled. 





An Electric Motocycle Wins a Prize. 


We learn from the Interior Conduit & Insulation Company that 
the Morris & Salom electric carriage, entered in the recent motocycle 
contest held at Chicago, Ill., and which was equipped with a Lundell 
motor outfit, has been awarded the gold medal, 
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Sayers Motors. 


The accompanying illustrations, which we borrow from the London 
Enquirer, illustrate two types of the Sayers motor, which has been 





Fic. 1.—SAyrErRS Motor, VERTICAL TYPE. 





repeatedly referred to in the Digest. Figs. 1 and 2 show a motor 
mounted vertically for driving a hydro-extractor, and Figs. 3 and 4 
are cross-sections of a new horizontal type. The motors are of anew 
inclosed type, the inclosing casing being made of low-carbon steel of 
high magnetic permeability and forming the magnetic circuit. Such 
a motor is, therefore, of a type most suitable for situations where 
dirt, or dust, or water cannot be readily excluded. The mechanical 
strength of the steel casing secures the most perfect protection of the 
armature-exciting coils, brush-holders, etc. Access is obtained tothe 
brush-holders and commutator by means of a cast-iron door, which is 
hinged to the top half of the steel casing. 

The motor shown in Figs. 3 and 4is capable of delivering 36 
brake horse-power, the imput being 75 amperes at 4oo volts, the 
corresponding generator giving 450 volts, and allowance being made 
for adrop of 50 volts on the cables between generator and motor. 
The armatures of both machines are wound with the Sayers patent 
reversible winding, in conjunction with whicha new special feature in 
the supplementary pole-piece lettered P in the illustrations. These 
pole-pieces jut out from the neutral part of the magnets in each case, 
the magnet winding of the generator being divided in the centre to 
allow ofthis. The magnet wincing, or exciting coils, therefore, have 





Fic. 2.—VERTICAL Motor, OPEN. 


no magnetizing effect on these poles, but they are subject, on the 
other hand, to the full magnetizing force of the current in the arma- 
ture. Sothat up to the point at which the reduced permeability of 
the iron begins to tell, the flux through these poles is proportional to 
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the‘current in the armature, and therefore tothe load onthe machine. 
It is found with this construction that, although the inductive com- 
mutation is not performed entirely by these supplementary poles 
(the trailing pole of the magnets being also utilized), the brushes, 
which are of copper gauze, not carbon, can remain in a fixed position 
for all Joads, while maintaining the commutator in a burnished con- 
dition. 

In fact, in the case of the generator which we illustrate, it is 
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Fics. 3 AND 4.—Cross-SECTION OF HorRIZONTAL TYPE. 


claimed that no detrimental sparking occurs, even when the load 
goes up to 75 percent. above the normal, which it frequently does 
when the motor is switched on. The great advantage of this 
feature for power transmission and traction work will be at once 
evident. 

The weight of the generator is 30 cwt., and of the inclosed motor 
33 cwt., or 1oo lbs. per kw for the generator and 124 lbs. perkw 
for the inclosed motor. 


The Effective Centre of Light from a Standard Photometric 
Burner.* 


BY D. S. JACOBUS. 

As many engineers have to supervise photometric measurements, 
and the burner described is of the form often used for such work, the 
following method is offered for determining the effective centre of 
sucha burner. The burner is a Sugg Argand gas burner, size D, 
fitted with an opaque screen of the Edgarton pattern which passed 
over a gas chimney. The opening for the emission of light was ar- 
ranged so that the top and the lower part of the flame was 
obscured from view, as shown in Fig. 1; whereas the _hori- 
zontal width of the slot was made greater than the diameter 
of the flame. The horizontal width, AZ, of the slot was 
1% inches, and its height, CD, was 13-32 of aninch. The diam- 
eter of the opaque screen was 1% inches. The back of the screen 
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opposite the slot was cut away so as to prevent reflected light 
from being thrown back through the slot. 
In this class of screen and burner the distances employed in 


* Abstract of a paper read at the December meeting of the American Society 
of Mechanical Engineers, 
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calculating the candle-power measurements are often measured to 
the geometrical centre of the frame. Any error so involved will 
be a small one, if the illuminated disc of the photometer is used at a 
considerable distance from the burner, and in about the same posi- 
tion which it occupied when the burner was calibrated by means of 
candles. In the tests, however, the burner had to be used in posi- 
tions near to, as well as far away, from the disc; so that it was 
necessary to determine the effective centre of the light which it 
emitted. 

The method of determining the effective centre was as follows : 
The photometer disc was set at A, in Fig. 2, at a distance c, from 
the candles C, and the standard burner was brought to a position, 
&,, at which there was an equal illumination on the two sides of the 
photometer disc at A,. The distance, 4,, from the disc to the 
geometrical centre of the burner was then recorded. The disc was 
then moved to another position, 4,, at the distance ¢,, from the 
candles, and the corresponding distance, 4., from the disc to the 
burner was recorded. The disc was then set back to its first position 
at 4,, and a second reading of 4, obtained. It was then moved to 
A», and then back to 4,, and so on until a number of readings of 4, 
and 4, were obtained. After a sufficient number of readings was 
taken to eliminate any irregularity due to variations of light emitted 
from the candles, the results were averaged and the distance, x, of 
the effective light centre from the geometrical centre of the flame 
was found by means of the formula : 


ih 


x26; —~ 
C4 
———_— | 
4 
The results of the experiments showed that the effective light cen- 
tre of the burner was about nine-tenths of an inch from the geomet- 
rical centre of the flame, as indicated in Fig. r. 
The candles do not have to be corrected for variations in the rate 





at which the paraffine is burned. All that is necessary to insure 
accuracy is to make a number of observations, changing the distance 
of the photometer disc from the candles each time a reading is taken, 
as has already been explained, and employing the average figures in 
the formula. When this is done any variation of the light which is 
emitted by the candles during the test will affect the average values 
of 6, and 4, in such a way as not to alter the value of x. 

The error involved, if all measurements were made from the axis 
of the burner instead of the effective centre, both in calibrating and 
in using the standard burner, would have been as a maximum about 
10 per cent. in the lamp tests which we made. In these the effective 
centre of the burner was placed at a distance of 60 inches from two 
standard candles in calibrating the burner, and the minimum distance 
at which the burner, when used as a standard, was placed from the 
photometer disc was about 12 inches. 

An ordinary way of using the burner is to place it 60 inches from 
two standard candles to calibrate it, and then set it 60 inches from 
the flame of which the candle-power is to be determined, all distances 
being measured by the axis of the burner. If calibrated and 
used in this way there is an error of about 334 per cent. for a flame 
of 20 candle-power, and about 6 per cent. of a flame of 40 candle- 
power. 

Another way in which the burner is calibrated is to measure the 
candle-power of a uniform gas flame, first with candles and then 
with the burner, and repeat the two operations until an average 
figure is obtained. When this is done there is but a small error 
involved in measuring from the axis of the burner, provided the gas 
flame which is measured is of about the same candle-power as the 
flame which was employed for calibrating the burner, so that the dis- 
tance from the standard burner to the photometer disc isabout the same 
in both cases. If the burneris calibrated at 60 inches from a gas flame 
of 24 candles, and is used at the same distance to measure the inten- 
sity of a flame of 16 candle-power, there will be an error of about 1 
per cent. 
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Tests of a Ten-H.P. De Laval Steam Turbine.* 





BY W. F. M. GOSS. 

In the De Laval steam turbine+, jets of steam, delivered from 
suitable nozzles, are made to impinge against the buckets of a light 
turbine wheel. The steam enters the buckets from one side of the 
wheel, and passing through, is discharged or ‘‘exhausted ” from the 
opposite side. The arrangement of nozzle and wheel is shown in 





ELEVATION 





Fic. 1.—ARRANGEMENT OF NOZZLE AND WHEEL. 


Fig. 1. The motion of the turbine shaft, which, under the action of 
the jets, is extremely rapid, is communicated by gearing to a heavier 
and slower moving driving shaft carrying a fly-wheel of small 
diameter ; from this wheel the power of the engine is delivered. 
Regulation of speed is secured by means of a throttling gov- 
ernor, which controls the pressure of the steam admitted to the 
nozzles. 

Theimportant moving parts, with approximate dimensions, are 
shown by Fig 2. The turbine wheel is built up of 63 steel 
segments, each carrying a bucket and a portion of the light 
outside rim. The segments are held in place by means of 
suitable collars, which grip them on either side. The wheel is 
mounted upon a long, slender shaft, having sufficient flexibility to 
allow the system at speed to revolve about its centre of gravity, 
even though this may not agree with the geometrical axis of the 
shaft. The gear upon the turbine shaft is of steel, solid with the 
shaft; that upon the drive shaft has its teeth formed in a bronze 
ring, which is carried by a solid iron centre. The smaller gear 
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into the metal of the bearing. The outboard bearing on the turbine 
shaft is closed at the end, and a small pipe runs from the closed 
end to a point over the gears. The pumping action, resulting from 
the presence of the spiral oil-way, gives a constant, though small, 
supply of oil upon the gears. The gears do not dip in oil, though 
the case which incloses them receives drainage from all the 
bearings. 

The governor is connected with the driving shaft, of which, at 
first sight, it appears to be but an extension. It is shown in detail 
in Fig. 2. The weights, WW, with their arms, CC, are in the 
form of a split cylindrical cup. Upon the outside and at the base 
of each weight a knife-edge, HZ, is formed, which bears upon a 
suitable surface in the governor frame, AA. A spiral spring is 
fitted at its inner end with two projecting pins, which bear upon the 
arms, CC, of the governor weights. The outer end of the spring is 
connected with the frame bythe threaded plug, D. When the gov- 
ernor is at rest the concave surfaces of the weights are in contact 
with the frame, and the tension of the spring keeps the knife-edges 
upon their seat. When the governor is revolving at speed the 
weights are under centrifugal action and move outward, swinging 
upon their knife-edges against the resistance of the spring. 
The motion of the weights is taken up by the pin, 7; by which it is 
communicated, through suitable mechanism (not shown), to the 
governor valve above the engine. 

The nozzles which serve to deliver steam to the wheel are four in 
number, and are so fixed in the frame of the engine as to act upon 
the turbine wheel at points which are equally distant from each 
other. Twoof the four wheels are provided with stop-cocks, which, 
when closed, put out of action the nozzles with which they are con- 
nected. By means of the stop-cocks, therefore, the engine may be 
run under the action of two, three, or four nozzles, at the will of the 
engineer. 

The distinguishing feature of the engine, perhaps, is to be found in 
the form of the nozzles. All are diverging, the throat or smallest 
diameter being approximately 2 inches from the discharge end. 
Three have a diameter in the throat of 0.138 inch, and one a 
diameter of 0.157. 

It is assumed that the form of the nozzles is such that the pressure 
of the steam as it passes from the orifice will be that of the surround- 
ing medium, and, since the flow is nearly adiabatic, it is clear that if 
this condition is realized all the energy of pressure is transformed 
into energy of motion before the steam is allowed to impinge upon 
the buckets of the turbine wheel. The medium surrounding the 
nozzle in the machine is practically that of the exhaust, so that the 
expansion from the pressure of the boiler to that of the exhaust is 
complete before the steam has contact with any moving part of the 
machine. 
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Fic. 2.—DETAILS OF TURBINE. 


has 21 teeth, the larger one 208 teeth, giving a ratio of 1 to 
9.90470. 

The shafts run in bronze boxes completely lined with babbit or 
other soft metal. To assist in the distribution of oil a spiral curve, 
the pitch of which is about half the diameter of the journal, is cut 


* Abstract of a paper read at the December meeting of the American 
Society of Mechanical Engineers. 
t See THE ELECTRICAL WORLD, Feb. 10, 1894. 


Lateral motion of the driving shaft is limited by contact between 
the large gear and the bearings on either side. With this shaft 
fixed, the double spiral of the gears makes lateral motion of the 
turbine shaft impossible. All forces, therefore, tending to displace 
the turbine wheel laterally are transferred to the slow-moving shaft, 
where ample rubbing surfaces can be provided without seriously 
impairing the efficiency of the machine through frictional losses—a 
happy solution of an otherwise difficult problem. When it is remem- 
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bered that the parts shown (Fig. 2) are thoseof a machine capable of 
developing to horse-power, that the driving shaft under normal con- 
ditions makes 2500 revolutions a minute and the turbine shaft prac- 
tically 10 times as many, the opportunity for the display of good 
design and workmanship may be better appreciated. Viewed as a 
piece of mechanism, the engine tested appears to merit high com~ 
mendation, both as to design’ and workmanship, but the service 
which has thus far been obtained from it is not sufficient to show the 
effect of long-continued use. 

Testing.—The power of the engine was absorbed by a Prony brake, 
cooled by constant streams of water. The boiler pressure for all effi- 
ciency tests was 130 pounds by gauge, for which pressure the partic- 
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Fic. 3.—CuRvEs OF HorsE-POWER AND STEAM CONSUMPTION. 


ular nozzles used were designed. The rated speed of the fly-wheel is 
2400 revolutions per minute (23,771 for turbine wheel), but this 
standard was not maintained for all the tests. The governor was 
adjusted several times as the work progressed, and it was not until 
several tests had been run that the proper speed was secured. It is 
believed, however, that the differences of speed recorded do. not 
materially affect the value of results for purposes of comparison. 

The tests are grouped into three series, the first including 
those for which all four nozzles were in action, the second those 
with three, and the third with two. The several tests in each 
series were intended to vary from each other only in amount of 
power delivered from the wheel. All tests were of thirty minutes’ 
duration, and all observations were taken at five-minute intervals. 

The conditions of each test were maintained with such uniformity 
that the observations of any five-minute interval were very nearly 
identical with the average of all observations taken for the test. 

Fig. 3 gives curves of the result, from which it will be seen that, 
with all four nozzles in action, and with the engine developing a 
little more than its rated power, the steam consumption per horse- 
power per hour is as low as 47.8 pounds. In comparing 
this result with results obtained from other _ engines, 
the small size of the engine tested (10 horse-power) should be 
kept in mind, and also the fact that the rate of consumption stated 
is based upon brake-power. The efficiency of the engine falls off 
rapidly as the load is decreased, and, as would be expected, the 
effect is most marked when all the nozzles are in action. This may 
best be seen by means of the three heavy-lined curves given in Fig. 
3. Assuming the nozzles to be cut out of action one at atime, as soon 
as the reduction of load becomes sufficient to permit the work to be 
done withaut them, the minimum steam consumption at different 
loads, for the boiler pressure and speed employed, is represented by 
the broken line fgec, Fig. 3. Again, if instead of four nozzles 
an infinite number could be employed, and if the governor could be 
arranged so as to regulate the number in action, rather than the 
pressure admitted to them, the steam consumption of the engine in 
question might be made to follow a line somewhat similar to the 
light broken line gec. But the heavy lines indicate the results which 
were actually obtained. 

The engine requires very little attention, and is almost noiseless 
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in action. The governor is quick to act, and its speed regulation 
appears to be fair, except when changes of load are large and 
suddenly made. After such achange the engine requires a little 
time before settling down to steady running under the new condi- 
tions. 

Starting Power.—As the speed of the De Laval engine is high, 
it is evident that the force in action must be comparatively low. 
To determine the maximum resistance under which the engin> 
might be expected to start, the brake was clamped upon the fly- 


Four nozzles lwhree nozzles} Two nozzles 





in action. in action. in action. 

Steam pressure by gauge......... 125.2 | 71.1 125.2 Z. 125.2 71.1 
Effective radius of brake arm, 

RG inaacte 0600660 Wess banekt be se0s 1.5 5 | 1.5 1.5 1.5 1.5 
Reading of scale under brake arm, | | 

WE Kandel awueciseen ckkwkevnedvads 20.0 | 121 14.1 | 9.0 9-5 6.0 
Equivalent force in pound, act-| | | 

ing at a radius of one foot..... | 30.0 | 18.2 21.2 | 13.5 14.3 9.0 
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wheel, so that the latter could not turn within it. Steam was then 
admitted to the engine, and readings were taken from the scale 
under the brake arm. The result of this process, of course, depends 
upon the steam pressure and the number of nozzles in action. With 
all nozzles, and with a steam pressure of about 125 pounds by gauge, 
the maximum starting-power is equal to a force of 30 pounds acting 
at aradius of one foot. The above table gives the starting power 
for different pressures, and when two, three or four nozzles are in 
action. 


The Invention of the Electro-[lagnetic Telegraph,—VIII.* 


BY MARY A. HENRY. 

There is a great deal of difference between the discoverer and the 
inventor. The discoverer, penetrating into the secret haunts of 
Nature, brings tolight new principles—new laws. The inventor takes 
up these principles and turns them to use in the arts, now in one 
way, now in another. His instruments vary with every new desire, 
are ‘discarded and replaced in endless succession, while the enduring 
principle remains, the steady servant of his changing will. Henry, as 
both discoverer and inventor, had detected the controlling principle 
of the telegraph, and had givena mode for its practical application. 
His researches in electromagnetism were published in $z//zman’s 
Journal, Jan. 1, 1831. Faraday used them the same year in mak- 
ing one of his greatest discoveries, that of magneto-electricity. His 
ring is Henry’s magnet. Ampere introduced them into France, 
and in 1832 we see Claude S. M. Pouillet, professor of physics at the 
Ecole Polytechnique, making a magnet according to Henry’s prin- 
ciples capable of sustaining 900 pounds; Henry’s magnets were 
generally and immediately adopted; was the bearing of his experi- 
ments on telegraphy overlooked? In 1833 we find a telegraph 
constructed in accordance with the principles he had discovered in 
that of Gaussand of Weber. They extended the wires of theirtelegraph 
over the houses and steeples of Gottingen, from the Academy of 
Natural Philosophy to the Observatory, a distance of about a mile 
and a half. Steinheil called this the first simplified galvano- 
magnetic telegraph. (I digress here to repeat that if Stein- 
heil calls this a telegraph, so should Henry’s be called; both, 
of equally simple construction, were used for scientific pur- 
poses; the wire of one passing in many turns around a phil- 
osopher’s hall, the other stretching in free air from one 
observatory to another; while the length of the wire, upon which 
stress has been laid, but which really counts for nothing, was very 
nearly the same.) Henry's telegraph was the earlier by three years; 
we have seen it, through the eyes of Mr. Meads, ringing its bell as 
early as 1830. Gauss and Weber had ample time to profit by Henry’s 
researches, and also ample opportunity. Sz//iman’s Journal wasa 
great international depository of scientific information ; it went to every 
part of the scientific world; it could hardly have failed to have come, 
with Henry’s papers in it, under the eyes of such men as Gauss and 
Weber. Let us look at their telegraph. It was a needle telegraph. 
The receiving apparatus consisted of a magnetic bar, suspended by 
a silk thread and vibrating in a coil of fine silvered copper wire—‘‘a 
multiplier” —of very great length. To the bar was attached, at the 
axis of suspension, a little mirror, whose minute deflections were 
observed at the distance of ten or twelve feet through a telescope. This 
apparatus was at first worked by a galvanic current from a battery, 
and we find that the long, fine coil of wire is in just correspondence 
with one of low quantity; that is, an intensity battery, exactly in 
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accordance with the principles exhibited in Henry’s paper. The law 
for the coil of wire and the magnet was the same ; in fact, the coil 
was an electromagnet without an iron core—it was necessary that the 
number of tunes in the coil, as in the coil of the magnet should be in 
exact correspondence with the projectile force of the battery, or that 
difficulty of the failure of the electrical force would again have been 
encountered. Henry, in his experiments, used the coil sometimes 
without an iron bar, as a magnet, and it is interesting to find among 
his oldest apparatus, made in Albany, an intensity and quantity gal- 
vanometer, the one with a coil long and fine, the other with a coil of 
heavy thick wire. Figs. 6 and 7 are from photographs of these, and 
the reader can see the difference in them. 

Later, for convenience, Gauss and Weber used a secondary cur- 
rent from a magneto-electric apparatus. The great discovery of 
magneto-electricity was made both by Faraday and Henry, inde- 
pendently of each other, the one being in England, the other in 
America. Henry, in fact, was the earlier, but Faraday published 
the first. To which of these two men were Gauss and Weber 
indebted in this apparatus ? If, constant to Sz//iman’s Journal, they 
had taken up the volume for 1832, they must have found Henry’s 
account of his discovery of the phenomenon, and a number of very 
interesting experiments he made in connection with it. 

In 1834, Steinheil, at the request of Gauss, took up the telegraph, 
and in 1836 a similar galvanometer line connected Munich and Ber- 
genhausen, a distance of about two miles. At the receiving station 
of this telegraph what do we find? Two magnetic bars, instead of 
one vibrating in the same coil of wire, each bar striking a bell for a 
sound signal, exactly in Henry’s way. lt was in the same or the fol- 
lowing year that Steinheil added fountain pens or marking points to 
the bars to make alternating dots on a strip of paper, made to pass 
underneath the bars by means of clockwork In the year 1837 
Steinheil made his important discovery that the earth might be 
employed as a part of the galvanic circuit. 

In April of this same year Henry stood with Wheatstone over his 
telegraph in a room in King’s College, London. This, too, was a 
needle telegraph. At that time Wheatstone had no knowledge of 
the indispensable law which rules the galvanic circuit ; not yet had 
his needle proved refractory, but he had nevertheless encountered 
the old difficulty of the failure of the electrical force. Because the 
quiet needle could not call’attention to its movements, an electro- 
magnet had been called inas a sound signal; but this magnet had 
been found inefficient, had been discarded, and a secondary circuit 
substituted. Without this necessary knowledge the needle, so 
apparently docile, would sooner or later have ceased to vibrate, 
although being so light and easily moved, it was long in betraying 
the trouble. 

This telegraph was the old one of Schilling, taken up by Mr. 
William Fothergill Cooke, and brought to Wheatstone on account of 
that trouble with the magnet. He calls it ‘‘a slight difficulty” ; not 





Fic. 6.—INTENSITY GALVANOMETER 
WITH FINE WIRE CoIL. 


knowing that in this “ s/ight difficulty” lay the vital principle of the 
telegraph. ‘To Faraday he first carried his difficulty. 

Faraday’s familiarity with Henry’s researches is manifest not only 
from the effects of them in his own experiments, but from actual 
mention of them in his publications. The advice he gave, in 
accordance with Henry's papers, was not understood by Cooke. The 
magnet, fora while more docile, stil] proved incapable of the desired 
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action, so Cooke went to Dr. Roget and then to Wheatstone. It was 
the first of March, 1837, when he found him in King’s College. 
Wheatstone’s condemnation of the magnet was clear, positive and 
often repeated. He says: 


Relying on my experience, I told Mr. Cooke that it would 
not, and could not, act as a telegraph,: because sufficient 
attractive — could not be imparted to an/{ electromagnet inter- 
posed in a long circuit, and to convince him of the truth of this asser- 





Fic. 8.—Tue First Evectric Moror. 


tion, I invited him to King’s ‘College ‘to see ‘the ‘repetition of the 
experiments on which my conclusion was founded. He came, and 
after seeing a number of voltaic magnets, which with even the most 
powerful batteries exhibited only slight adhesive attraction, he 
expressed his disappointment. 


Mr. Taylor says: ‘‘ Not a little surprising is it that three savants so 
distinguished, all of them familiar in a general way with Henry’s 
electromagnetic researches, published more than six years before, 
should each have failed to apprehend, or should have forgotten the 
distinctly declared virtue of his intensity magnet.” 

Cooke continued the narrative as follows: 

On many occasions, during the months of March and April, 1837, 
we tried experiments together upon the electromagnet; our object 
being to make it actTefficiently at long distances in its office of 
removing the detent. The result of our experiments confirmed my 
apprehensions that I was still without the power of exciting mag- 
netism at long distances. In this difficulty we adopted the expe- 
dient of a secondary circuit, which was used for some time in con- 
nection with my alarm. 

It was in March that Cooke came to Wheatstone; it wasin the 
next month, April, that Henry came; that secondary circuit at that 
time could not long have been substituted for 
the magnet. How very interesting is the interview 
between the two men, Wheatstone and Henry, the 
one who had found the magnet so inefficient, the 
other who had made it so powerful at a distance. 
(See Henry’s account of it, given in the second part 
of my article.) Henry is especially interested in that 
secondary circuit. He immediately proceeds to ex- 
plain to Wheatstone his own device of opening one 
circuit by means of another, but he does not confine 
his information to that one point; he shows him his 
intensity and quantity magnets, with their differing 
functions and with their different batteries in har- 
monious accord. This was not the only interview 
between{the two men. Wheatstone constituted 
himself guide to Henry, and journal and letters 
show the {two men in almost daily intercourse for 
two weeks. Henry had ample opportunity to give 
Wheatstone the benefit of all his experiences in 
electromagnetism, and with his usual generous 
freedom probably held nothing back. If Wheat- 
stone, with his quick intelligence, comprehended the 
information he had received, there was no longer 
fear of the failure of his telegraph on account of the 
weakening of the electrical force. After Henry went away that 
secondary circuit was in its turn discarded and the recreant magnet 
restored to its place. There is no record of any acknowledgment 
from Wheatstone of indebtedness to Henry, but these are significant 
facts; in March the magnet is discarded; in April Henry comes; 
after Henry's departure the magnet is restored and the success of the 
English telegraph, secured, 
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Do I seem to have forgotten the especial subject matter of my 
article? I am approaching it again now. On the ocean, returning 
to America, and thinking the time was now ripe for the introduction 
of the telegraph into his own country, Henry concluded that imme- 
diately on landing, he would go to Washington and represent to 
Congress that it would be well to issue a circular, calling for differ- 
ent methods for the practical application of the telegraph, with the 
idea of selecting from the methods which might be presented the 
one best suited to the purpose. He did not go to Washington. He 
met in New York Prof. Morse, and his quick sympathy was imme- 
diately enlisted in his favor. Here is an extract from a public lec- 
ture given in New York: 

The practicability of the telegraph may be tested with compara- 
tively little expense between this and Philadelphia, but Mr. Morse 
is now in Europe; he has expended much time and ingenuity on the 


invention, and I do not think it proper that any person should inter- 
fere with him in the prosecution of it, so long as the experiments are 
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conducted at the expense of himself and his friends. But if Congress 
be induced to make an appropriation for testing the telegraph, then 
the experiment will become a national one, and the grant should be 
made to test all plans. It should be made for the electrical tele- 
graph, and not for Mr. Morse’s telegraph. 

It has been frequently asked why Henry made no attempt to intro- 
duce the telegraph, when he had made it socomplete. It may be 
interesting here to answer the question. He says of his Albany 
apparatus: 

Ihad no idea at that time of abandoning my researches for the 
practical application of the telegraph. Indeed, my experiments on 
the transmission of power to a distance were superseded by the 
investigation of the remarkable phenomena which I had discovered 
in the course of these experiments, of the induction in 
a long wire on itself, and of which I made men- 
tion ina paper in S7//iman’s Journal in 1832.' 

This discovery introduced Henry into the fasci- 
nating field of the induction of currents. Several 
years later Faraday made the same discovery. 
Henry followed it with the discovery of magneto- 
electricity, also made by Faraday, who in this case, 
although not really before Henry, published first. 
In Princeton Henry pursued the subject with some 
coils of insulated copper ribbon, now preserved in 
Princeton, until he discovered that one induced cur- 
rent could produce another, and that in turn another, 
and so on; also, that a current of intensity produced 
one of quantity and the converse; also, that currents 
can be induced at a distance. He induced currents 
in one room from primary currents in another room 
‘*with no connection, merely by the disturbance of 
the electrical plenum,” to use his own words. He 
accomplished the same result between an upper 
room in the Philosophical Hall and the cellar of the 
same building; also between two parallel wires 
stretched perpendicularly across the college grounds, 
and several hundred feet apart; then, connecting 
the tin roof of his house with the ground, he 
magnetized needles in his study by induction 
from a thunder cloud, eight miles away. When 
in 1836 a Leyden jar was substituted for galvanism he discovered 
the oscillatory character of the electrical discharge, and in 1834 he 
investigated electrical screening, which he attributed to the neutral- 
izing action of the electrical current. Turning even the sports of 
childhood to philosophical uses, he flew kites in the college grounds, 
still in search for induction, and blew bubbles in the Philosophical 
Hall to study capillary attraction. Was it any wonder that telegraph 
matters were confined to illustrating before his class, when the time 
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of the year came appropriated to electromagnetism, how electrical 
action could be exerted at a distance? His laboratory record books 
show why he was diverted from the telegraph, and I hope before long 
they may be published. In many of the induction experiments the 
race between Faraday and Henry continued, but I should not call it 
a race; there was no spirit of rivalry between the two men, and when 
they met in 1837 in London, it was with the clasped hands of true 
friendship—nay, of affection. 

There is an important matter in connection with telegraphy that 
I have neglected, and which I desire, although it is out of connec- 
tion, to insert here ; it is pole-changing, and its practical importance 
it is not necessary to point out. Henry began with pole-changing 
when, in 1830, he forced his quantity magnet—shown in Fig. 1— 
then just made, to drop heavy weights, and by changing its polarity 
catch these weights back again before they could fall to the ground. 
He made a little machine (Fig. 8) on this principle, by which a con- 
tinuous motion was produced. This must be of great interest, since 
it was the first electric motor. UHenry says of it: 

After developing the great magnetic power of the electromagnet, 
the thought occurred to me that this power might be applied to give 
motion to a machine. The most simple arrangement which sug- 
gested itself tomy mind was . causing a movable bar supported 
on a horizontal axis, like a scale beam, to be attracted and repelled 
by two permanent magnets. This could be readily effected by 
transmitting through a coil of wire, around the suspended bar, a 
current of galvanism, first in one direction and then in the opposite 
direction, the alternations of the current being produced by dipping 
the ends of wires, projecting from the coils, into cups of mercury 
connected with the batteries, one on either side. An account of 
this was published in Sz//zman's Journad for 1831, vol. XX, p. 340. 
It was the first successful attempt to produce a mechanical motion, 
which might apparently be employed in the arts as a motive power. 
This little machine attracted much attention at home and abroad, 
and various modifications of it were made by myself and others. 
This little engine is the property of Princeton College. 

(To be continued.) 





Telephone Service. 


The Metropolitan Telephone Company, of New York City, has sent 
a circular letter to its patrons calling attention to the aid they can 
give in expediting telephone service. During a telephone conversa- 
tion, it is explained, the two lines connected are automatically pro- 
tected against interruption, and are reported ‘‘ busy ”’ to all calls that 
may be made for either of them. This ‘‘ busy” period lasts, in the 
case of the station called, from the moment the operator answers the 
call, and in the case of the calling station, from the moment the 
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operator begins to ring until the subscribers have finished their con- 
versation and have rung off. Telephone users can materially shorten 
the ‘‘busy” period—during which the telephone is blocked to all 
calls that may be made—by invariably retaining the telephone 
receiver at the ear, after demanding a number, until the connection 
is completed or the operator reports, The company has issued a 
pamphlet entitled, ‘‘ Your Telephone Service,” containing informa- 
tion for telephone users, designed to procure the best efficiency of 
BETVICe, 
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DYNAMOS, MOTORS AND TRANSFORMERS. 

Behavior of Transformers Under the Influence of Currents of Different 
Wave Forms.—The English translation of the complete article of Dr. 
Roessler, which was abstracted in the Digest, Aug. 31, is being published 
in the Lond. ‘ Elec.,” beginning with the issue of Nov. 22. 


Control of Transformer Losses.—Mr. Whitcher’s long article is concluded 
in the Lond. ‘‘ Elec. Rev.,” Nov. 22. 


LIGHTS AND LIGHTING. 

Lamp Filaments of Carbides.—The *‘ Elek. Anz.,” Oct. 10, contains a 
communication from representatives of an incandescent lamp factory, 
giving their experience with the use of carbides for filaments. Filaments 
of carbide of silicum blackened the lamp bulb so quickly that a. lamp of 
105 volts, 16 cp and 3.65 watts required 4.4 watts at 120 volts after 60 hours; 
they are also apt to break off at the leading-in wires; it is believed from 
their tests that the continued action of the current in combination with 
high temperature and vacuum causes a decomposition of the carbide 
which excludes it from being used for filaments. By a special process it 
is now possible to make filaments of pure carborundum which have suffi- 
cient elasticity and rigidity to be compared with those of carbon, but they 
practically do not conduct; the combinations of carbon and boron were 
tried, but without satisfactory results; no trials were made with gaseous 
combinations of boron and silicon, as no good results were expected, and 
the process is a very difficult one; to have the outside of the filament of 
a different material would be fatal if the coefficient of expansion were 
different, as there would then be scaling off. Some years ago they tried 
to impregnate carbon filaments with the oxides used in the Welsbach 
burners; they succeeded in making filaments with 10 percent. of the 
oxide of zircon, and also to completely cover filaments with this oxide, 
but they are not strong, require many watts, and rapidly lose their 
illuminating power; in the incandescent lamp a candle-power is given off 
from every 2.5 to 6sq. mm. of surface, while in the mantel of a Welsbach 
burner 33 sq. mm. of surface is required for one candle-power. It is stated 
that there are among the large number of carbon compounds some which 
can be made into filaments as easily as those mentioned, but which these 
are is not stated; as long as one is limited to carbon it is desirable to 
make it as dense and as resisting as possible; the use of the mechanical 
pumps in place of those using mercury is questioned, asit is believed that 
the better the vacuum the better and more economical is the lamp. 

In the issue of Oct. 20, Messrs. Mielke and Worringen give the results of 
tests made with filaments of calcium carbide. The results are given in 
the form of curves and tables, the lamps being started at one cp and run 
up to so and 100 cp, the current, voltage and candle-power being measured. 
The same tests were made with filaments of carbon (the diagrams are not 
very clear, but the tables seem to show very little difference between the 
watts per candle of the two kinds of filaments). They say that the light 
given off is extremely pleasant and bright, and that the lamps are quite 
strong, and have an equality in resistance which cannot be obtained with 
carbon filaments. Nothing is said about the manufacture of the filaments. 
The surface of these filaments as compared with those of carbon fila- 
ments is as two to three when the lamps are calculated for the same volt- 
age, candle-power and watts. In the process of manufacture the filaments 
are said to become almost as hard as diamonds. It is statedthat the 
energy consumed, as compared with the light given out, is entirely diff- 
erent with these filaments (but the tests do not seem to confirm this). 































The Arc Light.—Prof. Thompson's second lecture (see Digest, last 
week) is continued in the Lond. ‘‘ Elec. Rev.,” Nov. 22. He discusses at 
some length the experiments of Trotter, made some years ago. Among 
other things he states that the luminous surface of the crater is equally 
bright whether it is normal or inclined to the line drawn to the eye, the 
amount of light therefore depending on the brightness and on the visible 
area. He describes the apparatus of Mr. Trotter by means of which this, 
as well as the amount of light in different directions, may be measured 
without moving either the lamp or the voltmeter, and at the same time 
obtaining a focused image on the screen. From experiments, a straight 
line proportion was shown to exist between the candle-power and the rel- 
ative areas of the crater. This also showed that about 100 candles were 
obtained from other parts than the crater. After deducting this, the 
light is strictly proportional to the area of the surface. It also follows 
that the light given out in any given direction is also proportional to the 
current. Regarding the specific luminosity of the crater, Maxim obtained 
200 candles per sq, mm., Abney from 39 to 116, Andrews 64 to 170, Trotter 
80 to 170, Blondel 160 and Palaz 204 to 240 in the direction of maximum 
brightness; the number of amperes per sq. mm. of crater surface is about 
0.78, from which the number of candles per ampere should be over 200; 


doubling the current, however, does not always double the light, owing 
to the effect of the size of the carbons. Palaz states that for a given lamp 
and carbons working between 4o and 50 volts, the number of candles 
(bougies decimales), measured in the direction of maximum bright- 
ness, is equal to 200 C + C2 in which C is the current; according to 
this a 10-ampere lamp would give 204; the mean hemispherical brightness, 
he states, is about two thirds of the maximum. Thompson concludes from 
the recent papers of Mrs. Ayrton (which have been abstracted at some 
length in the Digest), that further experiments are needed before the 
approximate law that the area of the crater is proportional to the current, 
can be condemned. Regarding the energy in the arc, he calls attention 
to the fact that when the current is doubled, the light is doubled, and not 
quadrupled. In discussing the influence of the crater on the efficiency of 
lighting, he shows that to get a good light it is necessary to have a good 
crater. He discusses the whiteness of the arc light and the proposition to 
use the crater asa photometric standard, and concludes that it will not 
answer the purpose. He shows the effect of impurities in the carbon, 
which lower the intrinsic brightness; a cored carbon has a dull patch at 
that part of the crater which is under the core; pure graphite was less 
bright than ordinary arc-light carbon. In discussing the luminous and 
non-luminous energy, he gives the spectra of the sun and the arc, and 
states that only about 1, or > of the energy of the arc produces illumina- 
tion; or, in other words, that the luminous efficiency is only 4 or 5 per 
cent. 

Street Lighting by Arc Lamps.—In the Lond. ‘Elec.,” Nov. 22, Mr. 
Trotter criticises some of the curves in Prof. Blondel’s recent papers. He 
refers chiefly to the curves. 

Parabolic vs. Mangin Mirrors for Projectors.—The discussion of the 
relative merits of these mirrors (see Digest, Aug. 24) is concluded in the 
Lond. ‘“‘ Elec. Eng.,” Nov. 22, by Mr. Rey. He endeavors to show that 
parabolic glass mirrors are quite unsuited for military requirements, as 
they do not stand the concussion of heavy guns. He also discusses the 
correctness of certain theories advanced in their favor. 





Efficiencies of Incandescent Lamps.—The curves mentioned in the Digest, 
Nov. 23, are reprinted with a description and are discussed editorially in 
‘* El’ty,” Dec. 4. 

POWER AND HEAT. 

Isar Water Power Station.—A translation in abstract of the article 
noticed 1n the Digest, Nov. 30, 1s published in the Lond. “ Elec. Rev.,” 
Nov. 22. 





Distribution of Power at Niagara.—The *‘ Eng. Mag.” for December con- 
tains an article from Mr. F. L. Pope completed by R. W. Pope. It gives 
a summary of some of the most important recent contributions and the 
discussion of the commercial aspects of the problem of electrical trans- 
mission of power from Niagara ; quotations from a number of different 
authorities are given and are briefly discussed. Prof. Forbes stated that 
the directors of the company had no desire at present to send the current 
to great distances as it would pay them better to create a manufacturing 
town in the neighborhood, but if required, the power could be sent much 
more than 100 miles and be still more economical than steam. Messrs. 
Houston and Kennelly stated that under ordinary conditions the commer- 
cial limit of electrical transmission from water powers of less than 500 kw 
can hardly exceed 50 miles and for 50,0co kw or more the limit is to-day 
perhaps 200 miles while it might be even commercially advantageous 
to undersell large steam powers at twice this distance with no profit 
in order to reduce the general expenses on delivery nearer home ; 
Mr. Greene endorsed these views. Mr. Emery and Mr. Arnold stated 
that in the best modern steam; plants of say 100 hp, the cost 
of power on the engine shaft is about one cent per hp-hour including 
interest and all other expenses. In order to compete with steam at Buf- 
falo, electric power must be delivered at the switchboard of a factory at 
a net price of 1.5 cents per kw-hour, or 1.125 per hp-hour. The schedule 
price of power at Niagara Falls is $18 per electric hp per year at the ter- 
minals of the dynamo, this being for 24 hours a day, and consumers are 
required to pay for a certain maximum, which they are not permitted to 
exceed. On this basis it would be 0.6 cent per hp-hour, leaving only 0.4 
to pay for cost of interest, depreciation, administration, etc., of trans- 
former line, local distribution at Buffalo, etc., if it shall compete with 
steam. An anonymous writer is quoted, the results being very much the 
same. Mr. Pope concludes that the sum total will certainly exceed con- 
siderably the cost of locally generated steam power in Buffalo, Mr. 
Leonard doesnot consider it reasqnable to suppose that a manufacturer 
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having a steam plant will make the change unless there is a saving of 
nearly 50 per cent. Furthermore, most manufacturers believe they are 
producing power at a much less cost than the true figures, and it is their 
low estimate which must be materially reduced before the idea of 
using electric power is attractive to them. Considerable importance is 
laid on a contribution by Gen. Haupt, who is quoted at some length and 
who contends that the only economical and commercially feasible plan is 
that which depends on the use of compressed air. 

Direct vs. Alternating Currents for Long-Distance Transmission.—In an 
article by Mr. Baxter in the ‘‘ Elec. Eng.,” Dec. 4, he endeavors to show 
that the results accomplished at present with alternating currents are 
not better than, if as good as, those which could be obtained by the direct 
current system; he believes it can be demonstrated that a station using a 
direct current of equally high E. M. F. as the alternating, could obtain 
better and safer results by dividing the territory into sections and loca- 
ting in the centre of each a rotary transformer delivering a current of 110 
or 220 volts to the surrounding district; he believes that such a trans- 
former would cost much less than the numerous small alternating current 
transformers which it would replace; he believes that the direct current 
system would be absolutely safe, and a great advantage lies in the fact 
that it can be used for motors as well; the advantages that the alternating 
current system appear to have, he claims, are not due to the system but 
to the fact that a higher E. M. F. is used. As an illustration he takes the 
case of the Niagara installation and a current of 2250 volts; this must be 
raised to a higher voltage, and it must therefore go through three trans- 
formations, and there will be six sources of loss between the generator 
shaft and the lamps, leaving 48 per cent. of the total energy to be delivered 
to the consumers. Taking the case of the direct system he assumes that 
the generator delivers the current at a high enough voltage to pass 
directly to the line, and there would then be only four sources of loss; the 
efficiency of the energy delivered to the consumers would then be about 
64 per cent. against 54 per cent. for the alternating system; if it were 
possible to do without the step-up and step-down transformers the effi- 
ciency of the alternating system would be largely increased. 

Mine Haulage.—An abstract from the proceedings of the Institute of 
Civil Engineers (London) is reprinted from the ‘* Canadian Mining Rev.” 
for October, in the ‘‘ Eng. Mag.” for December. It refers to the Ernock 
colliery in Scotland, in which two electrical hauling engines have been 
substituted for steam and horses. They haul 600 tons in 1o hours, which 
would have required 40 horses and 4o men. The cost of both methods of 
operating is given, showing a saving of about $10,000 per year. 

Electricity in Stone Quarries.—An article from the French giving some 
comparative data showing the relative efficiency of steam and electric 
machinery, owing chiefly to the condensing of the power generators into 
one plant, is published in the ‘‘ West. Elec.,” Dec. 7, with an illustrated 
description of the plant at the Hainaut quarries in Belgium. 

Electric Power in Collieries.—An article by Mr. Atkinson, abstracted in 
the Digest, Nov. 2, is reprinted in full in ‘‘ Cassier’s Mag.” for December. 

Electric Powerin a Factory.—The article abstracted in the Digest, Dec. 
7, is reprinted in full with the illustrations in the ‘‘ Elec. Jour.,” Dec. 1. 

A Large Electric Heating Plant.—‘‘ Cassier’s Mag.” for December 
states that electric heating on a probably larger scale than has yet been 
adopted anywhere else, is to be used in the Carmelite Monastery at 
Niagara Falls, for which the plant is being installed. Electricity is to be 
used for cooking, laundry dispositions and for heating some of the rooms. 


TRACTION. 

Surf Railway.—Regarding the railway at Brighton. described in the 
Digest, Nov. 30, the following estimated figures are given by Mr. Moore 
in the Lond. ‘‘ Elec.,” Nov. 22. At low tide 24 horse-power would be neces- 
sary for a speed of six miles an hour against a 14-mile wind on a 4o-chain 
curve, and an incline of 11m 300; with the bogies in the water 40 horse- 
power would be needed under similar circumstances, and with the car 
submerged, 63 horse-power. 

City & South London Railway Tunnel.—A description of the method o¢ 
tunneling, which was used for this underground electric railway, is given 
in a paper by Mr. Greathead read before the Institution of Civil Engi- 
neers (London) Nov. 19. 

Alternating-Current Railway System.—The Hutin and Lablanc system 
is described and illustrated in ‘‘ L’Eclairage Elec.,” Nov. 16. The con- 
ductors run parallel with the track ; the car carries a coil in which is in- 
duced the current for the motors, and in the circuit of which is placed a 
condenser. In order to afford means of regulation, the coil is made of 
several circuits, each of which has its condenser and a switch by means 
of which it may be put into circuit with the others ; no figures regarding 
the efficiency, which is expected, are given. When a current passes 
through a thermoelectric pile, it will carry heat from one series of 
junctions to the other, and if the frequéncy is sufficiently great that the 
loss of heat by radiation and conduction may be neglected, an increase of 
temperature will be produced proportional to the current, when then 
produces an E. M. F.; this, it is suggested, could theoretically at least, 
replace the condenser. (Nothing is said to indicate that this system has 
ever been tried even only on a small model.) 


Protection Against Open Drawbridges—Mr. Hend, in the ‘ Elec. Eng.,” 
Dec. 4, suggests a very simple device to avoid such an accident as that 
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which occurred recently at Cleveland. The trolley wire has a section 
insulator some distance from the draw; when the car approaches the 
draw, and after it passes this section insulator, it takes the current which 
has come across the draw; while the draw is open the wire between the 
insulator and the draw will receive no current, thus affording an auto- 
matic protection. Fora single line the safety section may receive cur- 
rent from an independent feeder connection to the wire on the draw. The 
arrangement has been in use since last spring on one of the bridges 
across the Schuylkill in Philadelphia. The ‘‘Eng. News” suggests that 
the current for the trolley wire, for several hundred feet on each side of 
the draw, be supplied through the draw itself, which is a very effective 
remedy, and amounts to the same thing as the above system. 

Mechanical E ficiency of Electric Traction.—In an anonymous article in 
the ‘‘ Elec. Ry. Gaz.,” Nov. 30, the power is traced from the pinion of the 
motor to point out the various places where it is expended. Among the 
conclusions reached are that there should be as much coasting and as 
little breaking as possible, that there is great economy in having definite 
stopping places; regarding the skidding on straight tracks it is stated 
that the loss involved is important because it is constant, frequently 
unnoticed and because it can be completely avoided; the two wheels on 
the same axle should have exactly the same diameter; if their diameter 
varies as much as 1 inch, which it is claimed is frequently the case, it 
means that the car is dragged bodily on the small wheel 3 inches for 
every turn of the axle, which at 10 miles an hour means adrag of 25 feet 
per minute, involving no small amount of power for a heavy car. 


Side Contact Trolley Wheel.—A device invented by Mr. Westinghouse 
is described and illustrated in the ‘‘Elec. Eng.,” Dec. 4. The trolley is 
designed to make contact with the side of the trolley wire; the wheel has 
the form of a tapering inverted bell having a wide flange which extends 
above the top of the wire; the trolley pole swings at right angles to the 
car, always pressing toward the side of the wire; suitable arrangements 
are provided for, to adjust for the height of the wire; the tension of the 
springs is under the control of the motorman. 

Repair Shop.—An illustrated description of a modern street railway 
repair shop is published in the ‘‘ Elec. Ry. Gaz.,” Nov. 3o. 


New Orleans.—The article by Mr. Smith (see Digest, Nov. 30) is con- 
cluded in the ‘* Elec. Ry. Gaz.,” Nov. 30; detailed descriptions of the over- 
head feeder and trolley construction of the company in that city are 
given; they do not admit of being abstracted. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


The 200-volt Lamp Question.—In an editorial’ in the Lond. ‘ Elec. 
Rev.,” Nov. 22, reprinted in the ‘‘ El. Rev.” (N. Y.), Dec. 4, the great impor- 
tance of this question is emphasized, and it is suggested that there may 
even be a tendency to go still further. It lays stress on the fact that 
engineers should be very cautious in dealing with the question, chiefly 
for two reasons. Much of the existing wiring is in a highly dangerous 
state, and for some time to come there will probably be difficulty in secur- 
ing large quantities of 200-volt lamps. This voltage will call fora very 
high standard of wiring and the cost of wiring will be increased even 
though the conductors may be smaller, as it is the insulation and not the 
copper which becomes the important factor. A large supply of 200-volt 
lamps does not exist at present, and it is believed that some time must 
elapse before a reasonable demand could be met. It does not accept the 
double filament lamp as the lamp for the future ; ‘‘ to depend on suchis to 
rely on a broken reed”’; the only practical lamp is thought to be that with 
one filament. ‘‘ With the increase of material in a double filament lamp 
it will be difficult to sell it at the present price of 100-volt lamps.” Another 
difficulty lies in the restriction of the size of the bulb. The space between 
the conductors of such a lamp is so much that a larger-sized bulb is 
almost imperative. 

Mr. Hills in the same issue suggests a method of making the change 
from low to high voltage lamps. Allow a substantial discount to all con- 
sumers using the higher voltage, and raise the price to others if neces- 
sary; this may be applied to all alike or to old consumers only, new ones 
being supplied only at the higher voltage; if a large consumer has more 
than one meter the change may be made gradually until the old lamps 
are used up; a small allowance may be made for old lamps to be used up 
at the station where there is no advantage in using the higher voltage; 
after the majority of the consumers have made the change, it may be 
enforced on the remainder. The use of the higher voltage will enable 
lighting stations to supply power economically for railways from the same 
plant. 


Accumulator Regulators Operated from a Distance.—Mr. Aliamet, in 
‘* L’Elec.,” Nov. 23, gives an illustrated description of the apparatus used 
in the Clichy station in Paris. For a two-wire distribution at 116 volts 
about 26 regulating cells are required at the end of the series of accumu- 
lators, each of which must be connected with the regulator by means of 
wires large enough to carry the whole current; when the distance 
between the regulator and the cells is appreciable the cost of these wires 
becomes great, and for this reason it 1s sometimes of advantage to have 
the regulating apparatus near the battery and to operate it from a dis- 
tance; the regulator itself is similar to those commonly in use, consisting 
essentially of two brushes sliding over a series of contacts representing 
one pole of each of the regulating cells; these two brushes also slide over 
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two bars connected by means of a low resistance and one of them to line, 
the resistance being such that while the brushes pass from one block to 
the next, the cell between them is not short-circuited, butdischarges with 
its normal current through the resistance; the chief difficulty in operating 
this automatically is to prevent the brushes from stopping in an 
intermediary position; the brushes are moved by means of a 
screw operated by a small motor from the distant switchboard ; to move 
the brushes in either direction, the magnets of the motor are wound with 
two windings ; when thecurrent passes through both, the field is zero and 
the motor is therefore at rest; at the switchboard the circuit for the 
motor is closed, using either one winding or the other according to the 
direction of rotation desired ; the motor stops only after the brushes have 
moved from one block to the next, and if further movement is required 
the motor must be started again at the switchboard ; the stoppage of the 
motor is produced by an additional circuit with similar contact blocks, 
from which an auxiliary brush passes, by means of which the current is 
sent through both of the motor windings which stops the motor ; good 
illustrations of the apparatus are given. A other apparatus for the same 
purpose is also described ; in this the contact blocks are arranged verti- 
cally, and are operated by an eccentric on a shaft which is revolved 
mechanically, the movement of the eccentric being just equal to the dis- 
tance between the two contact blocks; there are 25 movements in each 
direction in a minute ; by means of magnets operated from the switch. 
board, the brush carriers are connected momentarily to the bar which 
has the reciprocating motion, and are thereby carried along with it ; the 
brushes are so arranged that they cannot stop in an intermediary 
position. 

Charging Accumulators with an Alternating Current.— According to 
the ‘‘ Elek. Echo,” Nov. 16, a large building in Zurich was to be lighted 
with electric light, but as the load on the central alternating-current sta- 
tion already approached the maximum which it could carry during the 
evening hours, accumulators were installed in the building to be lighted, 
and are charged during the daytime by means of the alternating current 
and the Pollak rectifier. This is said to be the first installation of a recti- 
fier in conjunction with a central alternating-current station. The plant 
has a capacity of 1200 incandescents, 50 arcs, and a few small motors. 

Operating Meters for Different Rates of Charging.—In the ‘ Elek. 
Zeit.,” Nov. 21, Dr. Rasch points out the advantages of charging less for 
current during the daytime than in the evening, and suggests a method 
by means of which the meters may be made to read differently during 
those periods; the method is applicable only when watt-meters are used. 
One end of the volt coil of the meter 1s disconnected from the mains and 
connected to a third system of independent wires leading back to the 
station, where the voltage for those volt coils may be varied during dif- 
ferent periods of the day so as to make the meter read differently; the 
changing of the constant of a meter may therefore be due at the station; 
the extra set of the wires may be made quite small, and they may be run 
overhead like telegraph wires; when pressure wires exist they may be 
used for this purpose. An example is worked out showing the advantages 
of being able to charge two different rates. (The meters then no longer 
record the watts at the consumer’s end, and the chief object of using 
watt-hour meters in place of ampere-hour meters is then lost.) 

Gas Engine Plant.—A \ong, well-illustrated description of the plant at 
the Casino at Royan, is publishedin ‘‘ L’Energie Elec.,” Nov. 16; the cost 
of a kw-hour, including it seems, all items, is 15.2 cts., with gas at 60 cts. 
per cb. meter. 


Electric Lighting Franchise.—An ordinance granting a franchise to a 
company in Montclair, N. J., is published in full in the ‘‘ Eng. News” 
Dec. 5, and is highly praised editorially, it being termed a ‘‘ model ” fran- 
chise. The most notable provisions of the franchise are that the rates for 
private lighting cannot exceed 20 cents per kw, witha 5 per cent. reduc- 
tion on bills paid within 10 days, which is equivalent to gas at $1.90 per 
thousand. The company makes lamp renewals, furnishes meters and 
makes connections between house and street free of cost. The franchise 
becomes positively null after 15 years. The town hasa right to buy the 
plant at the end of five years, the price to include nothing for the 
franchise, but the earning power may be taken into consideration. 

Use of Higher Voltage-——The ‘‘ Eng. Mag.” for December abstracts a 
discussion of the subject from the ‘ Jour. of Gas Lighting” for October. 
It appears to contain nothing which has not already been noticed in these 
columns. 

WIRES, WIRING AND CONDUITS. 

Joining Wires.—A simple method of taking off small branch wires from 
a stranded cable is described by Mr. Perrett in the Lond. ‘ Elec. Rev.,” 
Nov. 22. Instead of stripping off the insulation, it is cut through with a 
penknife longitudinally over one of the wires of the stranded cable; the 
wire is then cut through at one end of this slit and brought out through 
the opening; the branch wires are then attached to it, and the slit in the 
rubber is then filled with a rubber solution and bound over with tape. 
The incision 1s about 2 inches long. 

(One objection to this method is that a fuse placed in this small branch 
circuit will not protect that portion of the wire between the fuse box and 
the main cable, from a ground or cross occurring between the fuse and 
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the cable; a fuse protects the wires beyond it, but not necessarily those 
between it and the dynamo.) 


Electric Lighting Regulations.—Lond. ‘‘ Elec. Rev.,” Nov. 22, publishes 
the proposed revised Board of Trade regulations. The Lond. “ Elec. 
Eng.” publishes the conference, apparently in full, and the Lond. 
‘* Elec.” in abstract, discussing the results editorially. 


ELECTRO-PHYSICS AND MAGNETISM. 

Hysteresis of Iron in an Alternating Field.—A British Association paper 
by Mr. Bailey is reprinted in full, with the illustrations and curves, in the 
Lond. ‘“Elec.,” Nov. 22. According to Steinmetz, hysteresis varies 
approximately as the 1.6th power of the induction. Ewing showed that 
this expression can be taken only as giving a general average over a part 
of the curve, and not as an accurate interpretation of the true functions. 
The present writer states that, according to theory, it is probable that 
there would be no hysteresis after the iron is completely saturated; or, in 
other words, that the hysteresis loss will reach a maximum at which it 
will remain constant for all values of induction above that of saturation. 
He believes that the same law of hysteresis should hold in a rapidly alter- 
nating field asin one of very slow change; the curve of hysteresis and 
induction should show a flexure reaching a maximum and then remain 
constant. To prove this, the experiments described in detail, together 
with the apparatus, in the paper, were conducted, and the results showed 
clearly that there is a marked falling off in the rate of increase of the 
hysteresis as the saturation point is approached, the value at this point 
becoming practically constant. Owing to the lack of power, the experi- 
ments could not be carried out far enough, but he expects to extend them 
beyond the saturation point. He concludes that the hysteresis in iron 
arrives substantially at a maximum when the iron becomes saturated, 
and that the function expressing the hysteresis in terms of the magnetic 
induction should depend not on induction, but on the intensity of the 
magnetization, with at most a small correction in terms of the former. 
The results accord well with Ewing’s theory. 

Magnet for Lifting Masses of Iron.—A form of magnet made by Sie- 
mens & Halske, the poles of which adapt themselves to the irregular sur- 
faces of a piece of iron to be lifted, is described and illustrated in the 
‘*Elek. Anz.,” Nov. 10. The magnet consists of a bar of iron, around 
which are a number of iron rings or collars fitting it closely, between 
which are placed the coils encircling the iron bar, the current being such 
as to make alternate poles of the successive rings; the bar is lifted hor1- 
zontally, and in the lower part of each of these rings there is a short, 
thick, iron cylinder which has a limited vertical movement; these iron 
cylinders will project more or less beyond the lower edge of the rings, so 
as to adapt themselves to an irregular surface of an iron piece to be 
lifted. 





Curious Phenomena of Two-phase Currents. — Prof. Carhart, in the 
‘*Elec. Jour.,” Dec. 1, describes the following observations which were 
made with a two-phase plant connected to lead-covered underground 
cables: If one end of a series of 10 incandescent lamps of 110 volts be 
connected to any one of the four terminals, and the middle point, that is 
between the fifth and sixth lamp, connected to earth, the five lamps 
between the earthand the circuit will light up witha current of 0.4 ampere; 
the current is the same whichever terminal is connected to earth; the 
capacity of the several circuits is not the same. If the two terminals of 
the series of lamps be joined to opposite wires of the same circuit the 
lamps light up to nearly or quite full candle-power, the voltage of the 
mains being about 1140. If one of the lamp terminals be transferred to 
one conductor of the other quarter-phase circuit, then one side will light 
up brilliantly with a current of 0.53 ampere while the other side will be 
barely red with 0.25 ampere and 0.36 ampere runs toearth. If then either 
terminal be transferred to the other wire of the same circuit the bright 
and dull section of the lamps are exchanged; but if both be transferred, 
then no change in the brightness takes place; the current going to earth 
and that in the dull branch are together greater than that in the bright 
branch, which shows that no two of the currents from the point connected 
to earth have the same phase. An explanation is given. 

The Solar Magnetic Problem.—A paper by Mr. Bigelow, from ‘‘ Science,” 
Oct. 18, is abstracted in the ‘‘Eng. Mag.” for December. He discusses 
the question whether the sun does or does not transmit energy to the 
earth, in other forms than those usually recognized, and if so what kind 
of energy it is; the probability is that auroras, magnetic storms, earth 
currents, earth magnetism, sun spots, etc., all belong to one fundamental 
system. Hesuggests the working hypothesis that the whole unexplained 
system might be referred ‘‘ to the sun as a magnet in dynamic operation, 
and that live lines of magnetic force originating in the sun were propa- 
gated to the earth in wide-sweeping curves, where the energy was 
expended in various operations, such as those just mentioned.” (See also 
Digest, Aug. 30.) ’ 

Variation of Conductivity of Wiresin Different Dielectrics.—The article 
by Mr. Sanford, abstracted in the Digest, Nov. 30, is being reprinted in 
‘* El’ty,” beginning Dec. 4. 

ELECTRO-CHEMISTRY AND BATTERIES. 


Llectro-Metallurgy of Zinc.—The Siemens & Halske process is described 
and illustrated in ‘‘ L’Eclairage Elec.,” Nov. 9g, and ‘‘ Elektrochem. Zeit.,” 
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Nov. 20. The chief obstacle in the electrolytic deposition of zinc was 
due to the metal being deposited in a spongy form in which it was diffi- 
cult to use; in the present process this spongy formation is avoided by 
causing the liquid to circulate very rapidly between the electrodes by 
means of the injection of compressed air, which also has the effect of 
oxidizing the impurities in the solution. The current is 50 amperes per 
sq. meter, and the cathodes are one meter long by o.7 in width, the cur- 
rent of air being about 1.3 cb. m. per hour per cathode; the solution is 
sulphate of zinc at 10 degrees B, to which is added 5 to 10 grammes of 
sulphuric acid per liter; under these conditions a very good deposit of 
zinc is obtained; it is stated that to acidulate the neutral bath, the acid 
should not be added directly, but should be generated by electrolysis, 
which should be continued until the desired. acidity is obtained, after 
which the cathodes must be cleaned. 


LElectro-Deposition of Gold.—In the Lond. ‘Elec. Rev.,” Nov. 22, Mr. 
Andreoli quotes some figures fromm a recently published report of the 
Rand Central Reduction Company, which he believes will surprise many. 
He considers that progress during the past year has been enormous, and 
quotes figures to show this ; the process used is that of Siemens & Halske. 
The latest plant erected is now treating 6000 tons per month. The 
extraction is about 80 per cent. and the working cost is 56 cents per ton, 
including a royalty of 3 per cent. Numerous other figures are given. He 
believes that the electro-deposition of gold has developed very fast every- 
where in the cyanide of potassium districts, and is supplanting the defec- 
tive zinc shavings process. Successful slime treatment to-day is possible 
only by means of the Siemens process ; absolute precipitation of the gold 
is merely a question of the right box capacity which will give sufficient 
circulation to expose it long enough to the action of the current ; dimen- 
sions and data obtained from experience are given. The anodes are the 
weak point and he questions the statement that the iron anodes will last 
five years ; the question of a proper anode is still unsolved. It appears 
that.the liquid, when it leaves the tanks, still contains about one third the 
gold which it contained when entering them, figures being given to show 
this. The Worcester works make an ounce of gold at the lowest cost of 
any of the plants of that company ; they have earned a handsome profit. 


Cyanide of Potassium as a Solvent of Gold.—A correspondent to the 
Lond. ‘‘ Elec. Rev.,” Nov. 22, stated that notwithstanding the fact that the 
expert witnesses in the recent litigation declared that there was no men- 
tion in books of the dissolving of gold from its ores by means of cyanide, 
he has just found such a mention in a book published about 30 years ago. 
In the ‘‘ Amer. Jour. of Sci.,” Vol. 41, p. 216, Prof. Wurtz speaks of gold 
having been dissolved from ores by the action of cyanide of potassium. 
Prof. Crookes published this statement of Wurtz in the ‘‘Chem. News” 
(no date mentioned). From this it appears evident that before Wurtz’s 
time properties of cyanide of potassium as a solvent of gold in its ores 
were known, but its use was considered dangerous and expensive. 

Gold from Sea Water.—An English patent to Mr. Bull is briefly 
described and illustrated in the ‘ Zeit. f. Elektrochem.,” Nov. 20. The 
electrodes are iron as an anode, and amalgamated copper as a cathode; 
he suggests building a pier into the sea to hold the electrodes, between 
which the tides would cause the water to eirculate freely; with a speed 
of four miles (presumably per hour) he uses a current density of about 
100 amperes per sq. m. of anode surface. 

Mercurous Chloride Electrodes.—According to the Lond. “ Elec. Rev.,” 
Nov. 22, Mr. Coggeshall placed a quantity of sand grains over the mer- 
cury, ensured complete saturation, and found that with the cells modified 
in this way the E. M. F. during 4o days did not deviate from the normal 
value by more than 0.0008; the size of the mercury surface does not affect 
the constancy; commercial calomel is only very slightly inferior to the 
pure compound, and the time required for the E. M. F. to reach its con- 
stant value is in most cases from 30 to 48 hours; the constancy of ordinary 
calomel electrodes may be taken as within about 0.001 to 0.002; the E. M. F. 
increases with the temperature 0.000678 volt per degree between o° and 
25° C. and 0.000647 between 25° and 50°; it reaches its full value a few 
hours after the increase of temperature. 


Electrolysis of Fused Salts.—Mr. Andreoli’s serial (see Digest, Aug. 31) 
is continued in “ L’Elec.,” Nov. 23; he continues with the history of the 
subject, describing the earlier forms of apparatus. 


Sterilization of Water.—‘ L’Elec.,” Nov. 23, reprints from ‘Jour. de 
l’Electricite ” a note concerning the method of Mr. Tyndal which was 
recently exhibited in Paris and is said to be a new process with which he 
has been working for 10 years ; the description is brief and inadequate ; 
it is not apparent in what way it is new. He is said to sterilize water 
completely even though it was very contaminated, by the action of a 
stream of ‘ electrified air” which has been “ electrified ” by ‘‘a current 
(sic) varying from 10,000 to 30,000 volts” which ‘“‘ disorganizes” the mi- 
crobes ; it appears to be based on the well-known fact that the air is 
thereby ozonized ; it is stated that the sterilization is perfect and there 
is no trace of microbes left in the water ; the decomposition of the air 
should be carried on in a dark chamber. 


Accumulators.—The “ Elek. Anz.,” Nov. 10, contains a short article by 
Mr. Gruenwald, in which he reviews briefly the general conditions for the 
proper construction or handling of accumulators. Most of these are 
already well known; he lays stress on using chemically pure materials; 
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the electrolyte should have very free access to all parts of the active 
material; great porosity is therefore necessary, but at the same time the 
material should be mechanically strong; the relatively low conductivity 
of the peroxide must be considered; if the expansion is weak, cracks will 
be produced in which a white sulphate will be formed; the distribution of 
the current should therefore be equal all over the plate, and therefore the 
distance between the plates should be the sameand the electrolyte should 
not consist of layers of different densities; the frame should be able to 
expand with the active material without destroying the contact between 
the two; its surface should be very large; this applies to the negative 
plate as well, but in a much less degree; he lays stress on the way the 
plates are supported in the cell. He intimates that recent improvements 
in accumulators as shown by patents cannot be said to be in these direc- 
tions; the changes in the concentration of the electrolyte are receiving no 
attention, and the equal distribution of current by the proper proportion- 
ing of the frames, is not receiving the attention it ought to, there is, 
therefore, still room for much improvement. He believes there is no 
prospect of using other materials than those in the usual lead accumu- 
lator. 


Studies on the Voltaic Cell—A second installment of the serial by Dr. 

Goodwin (see Digest, June 15), is published in the ‘‘ Tech. Quart.,” for 
uly. 

i UNITS, MEASUREMENTS AND INSTRUMENTS. 

Protecting Instruments from Return Railway Currents.—Dr. Froelich’s 
paper, which was noticed in the Digest, Nov. 30, (under ‘‘ Earth Returns 
from Railways,” is published in full with the discussion, in the ‘‘ Elek. 
Zeit.,” Nov. 21. He describes a method for protecting delicate electrical 
instruments in laboratories of institutes, from the effects of earth return 
currents of electrical railways. One of the methods consists in leading 
wires, through which a part of the earth current flows, around the instru- 
ment so as to neutralize the action of the currents 1n the earth; these cir- 
cuits terminate in plates buried in the earth near the building to be 
protected; in the second method compensating wires are connected to 
the rails near the building, then pass over the building and then back to 
the station ends of the rails; the second method is the one described in 
detail; (it appears that most of the tests were made with a model con- 
structed for the purpose;) he states that he has succeeded in compensa- 
ting 75 to 80 per cent. of the distributing current on an existing line and 
in another case 95 per cent., while with the model it reached as high as 98 
per cent. 





Measurement of High Temperatures.—A second paper by Messrs. Hol- 
born and Wien from the ‘‘Ann. der Physik u. Chemie,” Nov. 10, is 
abstracted in the ‘‘Amer. Jour. of Sci.” for December. They discuss the 
methods using the increased resistance of platinum, and the thermal 
junction of platinum and platinum-rhodium containing 1o per cent. of 
rhodium; they show the constancy of the terminal junction if it is pro- 
tected from the action of carbon; the formation of platinum silicate at high 
temperatures in the protecting cylinders of porcelain or clay do not influ- 
ence it to a marked degree, but in the method using the resistance of 
platinum, the temperature coefficient was much more sensitive toward 
outside influences than the thermo-element, and many precautions ought 
to be taken to measure this coefficient; the formation of platinum silicate 
lowers not only the temperature coefficient, but increases the resistance; 
the thermo-junction does not vary from year to year nor from disuse or 
use; they reached a temperature of 1570 degrees C. The following melt- 
ing-points were obtained by them: Silver, 971; gold, 1072; copper, 1082; 
nickel, 1484; palladium, 1587, and platinum, 1780 degrees C.; the corre- 
sponding figures obtained by others are given for comparison. 


Measurement of Insulation Resistance of Three-Wire Circuits.—Prof. 
Anthony, in the ‘‘ Elec. Jour.,” Dec. 1, draws some interesting conclusions 
from the application of the voltmeter method to the determination of 
the insulation resistance of a three-wire direct-current system. The volt- 
meter is applied successively between each of the three wires and the 
earth; he discusses the theory analytically, and from the result shows 
that the individual insulation resistance of each of the three branches 
cannot be determined from such a set of observations, as several differ- 
ent values of this resistance would have given the same readings in test- 
ing for grounds by the means of the voltmeter. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Pacific Cable.—According to the Lond. ‘‘ Elec.,” Nov. 22, there is a pros- 
pect that the British government will decide to take action regarding the 
cable from Canada to Australasia ; it is thought that unless subsidized, 
the enterprise could not be carried out without large deficits, and the lay- 
ing of the line is therefore entirely dependent on the amount of gov- 
ernment aid. 

Telegraphy in Japan.—According to the ‘‘ Elec. Friend” (Japan) for 
September there was an increase of about 24 per cent. in the messages 
for March, 1895, over those for the same month of the previous year, 
while the increase in income was 64 per cent. 

Municipal Telephony.—A reprint of a paper by Mr. Bennett is begun in 
the Lond. * Elec. Rev.,” and ‘‘Elec. Eng.,” and is abstracted in the 
‘‘Elec.,” Nov. 15. It is largely of local interest only. He believes that 
the development of telephony in the United Kingdom has lagged behind 
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that attained in many other countries. He summarizes briefly the pres- 
ent position of telephones in that country, and then gives a detailed 
description, including illustrations and exact details of cost, of the 
Troudhjem system in Norway, which is the third largest town in that 
country. It is owned and operated by the municipality. 





Telephony in Bermuda.—Mr. Ferguson, of the Bermuda Telephone 
Company, states in the Lond. ‘Elec. Rev.,” Nov. 22, that in Bermuda 
there is one telephone for every 65 inhabitants, as compared with 144 in 
Norway and 120 in New Zealand; the rates are about $40 for a business 
telephone and $30 for one at a private residence; there is no toll for trunk 
lines, but there is a charge for running the wires outside of a one-mile 
limit from each of the three stations. 

Induction Call System for Telephone Circuits —A system which is said 
to have been used with success ,in which the closed circuit call is replaced 
by an induction call, is described by Mr. Schrader in the ‘‘ Elek. Zeit.,” 
Nov. 21. 

MISCELLANEOUS. 

Non-sticking Contact for Relays.—A device by Mr. Wurtz to avoid stick- 
ing of the contacts of a telegraph relay is described and illustrated in the 
‘Elec. Eng.,” Dec. 4; the contact pieces between which the breaks occur 
are made of an amalgam formed by electrolytically depositing copper 
into mercury; this amalgam is compressed into a mould so as to forma 
short cylinder with a rounded end, at which the contact is made. 

Locking Circuit for Railways.—‘‘ Eng. News,” Dec. 5, contains an ab- 
stract of a recent paper by Mr. Elliott, describing a simple electric locking 
circuit for interlocking crossings, which is in use on the Chicago, Mil- 
waukee & St. Paul Railway. 

English Postal Telegraph System.—The ‘‘ Eng. Mag.,” for December, 
abstracts from the Lond. “ Elec.,” Oct. 4, the report of the English Post- 
master-General and the criticism thereon. 

P hotophonograph.—Mr. Berthier in ‘‘ Cosmos,” Nov. 2, gives anillustrated 
description of an apparatus, the object of which is similar to that of the 
phonograph, but instead of recording the vibrations mechanically, he 
avoids all apparatus which produces any friction, by using a beam of 
light; in the recorder a beam of light, after being reflected from the 
diaphragm, is focused on a sensitized band of paper, and in the trans- 
mitter this band of paper is passed between a powerful source of light and 
a selenium cell in whose circuit is a battery and telephone. 

Preventing Collisions at Sea.—Mr. Dary in ‘“ L’Elec.,” Nov. 23, gives a 
summary of the various devices proposed for this purpose. 

Electro-Therapeutics.—In the Lond. ‘‘ Elec. Rev.,” Nov. 22, Mr. Smith 
describes a successful electrical treatment of strictures. 





Biographical.—A full-page portrait of Charles F. Brush is published in 
the ‘‘ Elec. Jour.,” Dec. 1. 





New Books. 


THE MECHANICAL ENGINEER’S PocKET-Book. A reference book of rules, 
tables, data and formulas, for the use of engineers, mechanics and 
students. By William Kent, A.M.,M.E. New York: John Wiley & 
Sons. 1087 pages. Price, $s. 

All practical engineers, whether mechanical, civil, mining or electrical, 
will welcome the appearance of this excellent work. Although, as its title 
indicates, it is a mechanical engineer’s pocket-book, yet any practical 
engineer in any other branch of engineering will so often want informa- 
tion in matters belonging more directly to the province of mechanical 
engineering that a work of this sort will be of great service to him. 
Numerous pocket-books for mechanical engineers already exist, but they 
are mostly either not sufficiently comprehensive, or too old, or too large 
for a true pocket-book. While there is room for improvementin Kent's 
work, we have little doubt thatit will soon earn for itself the place among 
mechanical engineers which Trautwine’s well-known engineer's pocket- 
book occupies with civil engineers. 

In the present age of rapid progress so much is expected of an engineer 
that he finds it absolutely necessary to have good, convenient reference 
books, which include not only the standard tables but also a well-classi- 
fied and indexed collection of the latest and best data, intelligently com- 
piled from the valuable matter published in papers read before societies, 
and in articles published in journals. In all but one important respect this 
book fills this want for mechanical engineers in a very satisfactory way, 
and we believe it to be by far the best work of its kind ; one of the impor- 
tant features in which it differs from other mechanical engineers’ pocket- 
books is thatit is up to date. It is quite evident from the matterin the 
book that the author was well posted in the current literature in his 
branch during the 20 years covering the time spent in compiling the 
matter for this book. In conjunction with the very valuable feature of 
its being largely a compilation, the reference to the original source is 
given in each case; it thus forms a very valuable index to a large num- 
ber of the best articles. 

The first edition of a publication containing such a heterogeneous 
mass of matter cannot be expected to be perfect, and a reviewer of 
such a first edition should therefore be charitable in his criticism. In 
enumerating a few points which we think ought to receive attention in 
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subsequent editions, we therefore unhesitatingly add that notwithstand- 
ing these, the book cannot fail to be of great value to mechanical engi- 
neers, as also to others, especially to electrical engineers who frequently 
have occasion to refer to matters outside of their field. 

By far the most unsatisfactory feature of the book is the very poor and 
incomplete alphabetical index, which detracts very much from the value 
of the book as a work of reference. The table of contents, on the other 
hand, is very complete, and as itis classified according to subjects it will 
in some degree take the place of the incomplete alphabetical index. The 
great objection to a subject-index is that it contains a large personal 
factor, as there are probably no two persons who would make the same 
classification, and it is for this reason that a good alphabetical index is, in 
our opinion, absolutely necessary for a reference book, even though there 
are many objections toan alphabetical classification. To be perfect, such 
an index must necessarily contain every possible cross reference in order 
to eliminate the objectionable personal factor. 

Among the minor defects a few might be mentioned here. Breaking 
the continuity of an article, as on page 1046, is very objectionable, unless 
accompanied by an explanation. a divided by 4 is never, or should never, 
be written a — 4, as stated on the first page; but this is doubtless a typo- 
graphical error, although a very unfortunate one. Negative exponents 
of trigonometric functions are described under the differential calculus, 
and not under trigonometry, where one would naturally look for them. 
Tables giving the electrical properties of wires are under ‘ Materials” 
and not under “Electricity,” a change in the usual classification which 
will hardly find universal approval. Under “ Efficiency,” page 432, nothing 
is said about percentage efficiency, but on the contrary, only the method, 
which is now nearly, if not quite, obsolete, of using unity instead of 100 
per cent., is described. Why do not “Heat Units” belong under 
weights and measures, where their equivalents in work and power 
might well have been given? There are not sufficient cross 
references; under ‘‘Heat Units,” for instance, as described under 
‘‘Steam,” no reference is made back to the more complete description 
under ‘‘ Heat.” Under the influence of impurities in cast-iron, the effect 
on the magnetic properties is referred to, but there is no mention of this 
either in the index ortable of contents, and how, then,is one to know 
that the matter is discussed or where it is to be found? There might, 
furthermore, have been more said on this very important subject, which 
is now occupying the attention of many foundrymen. Some matter on 
magnetic capacity is given on page 396, whichis now obsolete; and why 
is this given under steel when much of the data refers to iron? The elec- 
trical conductivity of steel is given on page 403, under steel, but there is 
no mention of this made in the index, andit might, therefore, be difficult 
to find this matter. Some portions of the paragraph on electric heating, 
page 546, are now quite obsolete, as much, if not most, of the energy used 
for electric heating to-day, except for furnaces, is generated from steam; 
the information on page 1054 on this subject is better, but why should the 
matter be separated, especially when no cross references are given from 
one to the other? 

The portion devoted to electrical engineering, 46 pages, seems rather 
small in proportion, but in justice to the author we might add that there 
is no pretence made to cover this branch. It is mostly a compilation and 
shows that it was made by one whois not a practical electrical engineer; but 
the collection contains some very good matter, although the arrangement 
is not very good and the language hardly such as might appeal to the 
mechanical engineer; noris the matter well balanced, as there is consider- 
able on some subjects and very little on other equally important matters. 
What is said about the efficiency of storage batteries is not good, and the 
discussion of the subject of magnetism is poor, nothing being stated about 
magnetic induction or saturation, while permeability is discussed under 
the heading of dynamos, and transformers are not discussed at all. The 
definition of anode and cathode on page 1057 is not only incorrect, but 
useless and misleading. Notwithstanding such points as those just men- 
tioned, there is much useful data in this department. 

Referring to the book as a whole, the matter which we have not criticised 
unfavorably is so great in proportion to the other, that it may be passed over 
by merely saying that there are probably few mechanical engineers engaged 
in practical work who can afford to do without this book even though 
they may already have others on the same subject. The same applies to 
many electrical engineers whose occupation requires some knowledge of 
mechanical engineering. 

ALTERNATING ELECTRIC CURRENTS. By Edwin J. Houston, Ph. D., and 
A. E. Kennelly, Sc.D. New York: The W. J. Johnston Company; 
225 pages, 77 illustrations. Price, $1. 

This volume, we learn from the publishers’ announcement, is the first 
of ten, comprising together an ‘‘ Elementary Electro-Technical Series,” 
designed to give concise and authoritative information concerning the 
several branches of electro-technical science having a general interest. 
The subjects to be treated are alternating currents, electric heating, elec- 
tromagnetism, electricity in electro-therapeutics, are lighting, incandes- 
cent lighting, electric motors, electric street railways, telephony and 
telegraphy. Though the several volumes are to form a series, it is stated 
that each is, nevertheless, so prepared as to be complete in itself, and 
can be understood independently of the others. 

Of all the branches of applied science, none presents an interest to the 
general public comparable to that offered by electricity, and the desire is 
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universal to know something of its mysteries. This has led to the pro- 
duction of a considerable ‘‘ popular ” literature, which, however, has had 
as a rule little to commend it, either from the literary or technical stand- 
point—being either a rambling compilation in a popular style, or the pro- 
duction of an author having technical knowledge, but lacking all the 
qualifications of a writer for the uninitiated, the possession of which, it 
may be added, is no small gift. 

The authors of the present work state that their aim is to supply a book 
which shall at once be reliable and have its matter in such form as to be 
easily understood by those not specially trained in electro-technics, to 
which end the fundamental principles necessary to a correct understand- 
ing of the subject are first developed in the simplest language and with- 
out the use of mathematics any further advanced than ordinary arithme- 
tic, and then all the various practical applications described in terms as 
free as possible of technicalities. 

To treat alternating currents without the use of mathematics and to de- 
scribe their phenomena and applications in everyday language is indeed 
an innovation, but a reading of these pages shows that it has been carried 
out unusually successful in this instance, though as much might have 
been expected, in view of the happy combination of literary skill, logical 
expository powers and technical knowledge possessed by the writers. A 
characteristic of the book, upon which too much stress cannot be laid, is 
the thoroughness of treatment, notwithstanding the limit set by the space 
disposable. Difficult points have not been evaded or disposed of in ‘‘glit- 
tering generalities,” but thelentire subject is everywhere dealt with in 
the same care-taking and conscientious manner. 

In the first chapter the principles of alternating currents are explained 
with reference to mechanical analogies, and the following chapter takes 
up the subject of alternating electromotive force, and currents, the phe- 
nomena of impedances and reactances being very clearly and simply 
treated. Next are five chapters devoted respectively to single phase 
alternators, the generation of alternating current in central stations, 
transformers, simple alternating motors, and incandescent and arc lamps. 
In these chapters will be found such a description of the working of an 
alternating central station, the operation of generators, motors, trans- 
formers and lamps generally, as will enable non-technical readers to 
obtain a comprehensive knowledge of the subject. The remaining chap- 
ters consider the subject of multiphase currentsand motors, the principles 
of which are explained in extremely simple language. 

Although the book is primarily designed for the general public, yet it 
should not fail to prove useful to electricians generally and to elementary 
electro-technical students, and even of interest to engineers, as disproving 
the prevalent belief that it is impossible to treat of alternating electric 
currents without the use of higher mathematics. 


MODERN EXAMINATIONS OF STEAM ENGINEERS. Practical 
Explained and Illustrated. By W. H. Wakeman. Bridgeport: 
American Industrial Publishing Company. 272 pages. Price, $2.00. 


As this title indicates, this work has been prepared to meet, principally, 
the needs of stationary engineers who desire to possess a thorough prac- 
tical knowledge of the apparatus placed under their care, and is putin 
the shape of answers in narrative form to 300 questions, such as are asked 
engineers in examinations for licenses. There is little in the book that is 
not of practical interest and value to engineers, while there is much 
that will commend it to firemen, engineers’ helpers and mechanics in 
engine and boiler shops. 

Owing to the wide number of topics discussed and the popular method of 
treatment, the answers are necessarily as brief as is consistent with plain- 
ness, and aim at stating what the author considers the best general prac- 
tice rather than give a discussion of the different practices followed in 
various localities. This gives opportunity for criticism which the book 
will doubtless receive from many whose ideas do not coincide with those 
of the author. This very fact, however, should make it of value to engi- 
neers’ societies as a basis for discussions and the text of lectures and 
talks. 

It is not a book which can be safely placed in the hands of engineers 
who are not capable of thinking for themselves, since many statements 
are made capable of but limited application, while the limitations them- 
selves are not defined. This is notably true of the sections on the designs 
of different parts of the engine, such as the proper size of steam and 
exhaust parts, diameters of pins and shafts and the weight of fly-wheel 
rims. In fact, we may say that this is true of the sections on design in 
general, whether it be of engines, boilers, stacks, shafting or belting. 

Many readers will regret that chapters were not added on the automatic 
governor, the Corliss valve gear, the piston valve, water tube and vertical 
boilers, the hydraulic elevator, draught power of stacks and the efficien- 
cies of engines, boilers, belting and shafting. 


Theory 


ELEMENTS OF THE MATHEMATICAL THEORY OF ELECTRICITY AND Mac- 
NETISM. By J. J. THomson, M. A., F.R. S. Cambridge: The Univer- 
sity Press. 510 pages, 133 illustrations. Price, $2.60. 

This book gives an account of the fundamental principles of the math- 
ematical theory of electricity and magnetism, and their more important 
applications, using only simple mathematics. With the exception of a 
few paragraphs, no more advanced mathematical knowledge is required 
than an acquaintance with the elementary principles of the differential 
calculus. 

The subject is treated in 14 chapters having the following head- 
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ings: 1.—General Principles of Electrostatics. 2.—Lines of Force. 3.— 
Condensers. 4.—Specific Inductive Capacity. 5.—Electrical Images and 
Inversion. 6.—Magnetism. 7.—Terrestrial Magnetism. 8.—Magnetic 
Induction. 9.—Electrical Currents. 10.—Magnetic Force Due to Cur- 
rents. 11.—Electromagnetic Induction. 12.—Electrical Units, Dimensions 
of Electrical Quantities. 13.—Dielectric Currents and the Electromag- 
netic Theory of Light.14.—Thermoelectric Currents. 

Chapter 1 gives avery good presentation of theorem 
and its consequences, and equips the reader with a conception of poten- 
tial and intensity. The chapter on condensers treats of the three classic 
forms, viz., concentric spheres, parallel plates, and coaxial cylinders, and 
naturally introduces the two electrometers of Kelvin, whose actions de- 
pend upon their condenser properties. Chapter 11, on electromagnetic 
induction, presents in a clear manner the laws which govern the action 
of currents in condensers possessing self and mutual inductance. Chapter 
13 gives the electromagnetic theory of light, first propounded by the 
author’s predecessor at Cambridge, and gives a brief account of the ex- 
periments performed by Hertz in verification of this theory. 

The book will undoubtedly meet with a good reception, for there are 
few enough of its class printed in the English language. A few numeri- 
cal examples, appended to the formulas expressing the more important 
laws, would undoubtedly enhance its value for the American market. 


Gauss’s 


Recent Telephonic Installations. 


A telephone exchange has just been completed in the city of Mobile, 
Ala., by the National Telephone Manufacturing Company, of Boston, 
using a switchboard of 500 drops, with a capacity of 800. The peculiarity 
of the system installed is that, while metallic circuits are not used, it is 
claimed that a service is secured fully equal to any modern exchange in 
any of the large cities throughout the country, being completely free 
from interruption or cross-talk. The instrument consists of a small port- 
able telephone 9 inches in length and a magneto bell box about 
3% inches in cubic dimensions. The telephone is simply a receiver 
and transmitter in combination; by pressing a key in the handle 
of the combination the drop at central is thrown. No induction coils are 
used, and all batteries are located at the central office. 

The Mobile service was installed for the Home Telephone Company, of 
that city’; and in view of the satisfaction which its use has given, an order 
has been placed for double the present equipment, making an exchange of 
nearly 1000 subscribers, which, it is said, will be the largest exchange in 
the country installed by an independent telephone company. 

The National Company is now installing a telephone system for the 
Braintree & Weymouth Electric Railway Company. A single wire forms 
a circuit of some 12 miles, and every car conductor is supplied with a 
small, portable telephone. When a car reaches a siding and a delay is 
caused from the fact that the car due from the opposite direction is not 
in sight, the conductor attaches his telephone to the circuit wire, and, 
pressing the key in the handle, calls up any headquarters station to learn 
the cause of the delay and receive instructions as to what he is expected 
to do. 


The Telegraph as an Auxiliary in Long-Distance Telephone 
Work. 


The use of the telegraph as an auxiliary to the lorg-distance system of 
the American Telephone & Telegraph Company is a rather new and radi- 
cal departure. It is applied to the sending of telephone calls which, here- 
tofore, were handled by the telephone. With the aid of the Morse sig- 
nals it is claimed that the work of the telephone operators is very much 
simplified, greater speed and accuracy is obtained, and, with increased 
efficiency of circuits, a very considerable saving in wires is made. 

The advantage of using telegraphic signals in connection with the tele- 
phone service was first made apparent on election day in November, 
1894, when a severe storm prostrated the lines of all companies. The 
American Telephone & Telegraph Company being, as usual, the first to 
geta circuit working through, was besieged with business, but how to 
reduce the accumulation, with any‘degree of satisfaction, under the ordi- 
nary method, was the problem that stared the officials in the face. 

It was suggested, however, that the details of all telephone calls be 
transmitted between New York and Boston by telegraph instruments, 
and to this end two skilled telegraph onerators were pressed into service. 
It was fortunate for the success of the experiment that the two operators 
were sufficiently expert, and the way the business was hurried through 
was arevelation. The result proving so satisfactory, it led to the intro- 
duction of the telegraph. in a limited way, by the New York & New 
Jersey Company and the American Telephone & Telegraph Com- 
pany, but the advantages were somewhat handicapped by inferior 
operators. 

The companies, however, were satisfied that there was a future for this 
application of telegraphic communication, and engaged Mr. Henry W. 
Pope, formerly general superintendent of the Metropolitan Telephone 
Company and an ‘old time” telegrapher, as special agent, to take up the 
subject with a view to its more general introduction. The practice of 
handling calls with telegraph instruments is now in use between Chicago 
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and Milwaukee, New York, Chicago and New York and Philadelphia 
and Boston, and effects a very material saving in circuits. Only first 
class operators are employed. 


The Slater Engine. 


Of the releasing-gear steam engines that have been placed on the mar- 
ket during the last few years, the Slater engine, built at Warren, Mass., 
and for which W. D. Hoffman & Co., 620 Atlantic Avenue, Boston, are 
selling agents, contains several features of particular interest. 

In general design the engine frame is similar to the Tangye type, with 
bored or milled guides, the guide piece being removable for convenience 
in shipping, erecting and repairing. The cylinder, however, is of a special 
design, and embodies the most advanced practice. Thesteam and exhaust 
valves for each end are fitted to a separate piece, which constitutes the 
main cylinder leg and the two chests—steam and exhaust. These end 
pieces are bored large enough to receive the barrel of the cylinder, this 
barrel being, as in marine practice, a separate piece and so arranged that 
should it be injured or cut by any accident, it can be replaced without 





SLATER ENGINE. 


the expense of replacing the steam and exhaust chests, cylinder legs, etc. 
The exhaust valve is of the Corliss type, with three ports instead of one, 
and the exhaust valve seat is separate from the cylinder leg, being so 
arranged that it can be removed and repaired when necessary by simply 
facing off the seat, which is, of course, circular, in a smalllathe. The 
steam valves are placed on the side of the cylinder, and the seats of these 
are also separate from the cylinder leg, so that they can be removed and 
repaired without disturbing the cylinder and cylinder legs in any way. 
The steam valve is a flat multiported valve, and the stems of these 
valves are attached directly to the lifting yoke of the cut-off motion. 
As they fall of their own weight, supplemented by steam pressure, 
very small dash pots suffice. The two eccentrics, one for the steam 
and the other for the exhaust valves, can each be adjusted ingependently 
of the other, so that the steam lead and the exhaust compression can be 
fixed at any desired point according to the speeds and other conditions 
required. Both eccentrics are arranged with hooks for disconnecting 
when working by hand. There are, of course, two wrist plates, one each 
side of the cylinder, the steam wrist plate being on the shaft side of the 
engine. The cut-off motion consists of three pieces for each steam valve, 
the reach rod-from the wrist plate to the bell crank, the bell crank, which 
is inserted in the lifting yoke, and the governor trip arm. The trip arin 
is mounted on anti-friction balls, as are the two arms at the governor 
connecting with the trips. The wrist plates have just one third of the 
oscillating motion usually given to a regular Corliss wrist plate. Under 
these conditions it is obvious that the engine can be run at a moderately 
high speed when necessary. That is to say, a 42-inch stroke engine will 
run 100 revolutions per minute and the 36-inch stroke engine 125 revolu- 
tions per minute, without any undue stress on any part of the valve 
motion. The usual speed of these engines is, however, from 80 to 100 
revolutions per minute. 

The engines are built extremely heavy and are well suited for railway 
and other severe work. The regulation is very satisfactory; there is 
attached a device to prevent the engine from running away and wrecking 
itself. The engines are built horizontal and vertical, as may be required, 
in tandem, cross-compound, triple or quadruple, and are fitted on the 
interchangeable system in the shops, which insures the greatest accuracy. 


A Hydro-Pneumatic Brake. 





The numerous efforts which have been put forth to produce a reliable 
power brake furnish ample evidence of the need and demand for such 
apparatus, and it was with a full comprehension of the necessity for 
simplicity of mechanism, reliability of service and protection of the work- 
ing parts of the apparatus that the power brake here illustrated was 
designed by the Lombard Water-Wheel Governor Company, of Boston. 

The complete apparatus, excepting the brake equipment itself, which 
all cars carry, is shown in Fig. 1. The mechanism is contained in a rec- 
tangular iron box about 30 inches long, r2 inches wide and 8 inches deep, 
and this box is connected by pipes with a cylindrical tank 6 inches in 
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diameter and 38 inches long. The mechanism in the box (see Fig. 2) com- 
prises an air pump, which is driven from the car axle by a sprocket 
chain, the brake-operating cylinder and piston, a three-way valve, and a 
rod to operate the valve. The tank is divided into two compartments, 
one at each end. 

The larger compartment is filled two thirds full of oil and charged by 
the air pump in the box with air compressed to about 220 lbs. pressure 
The smaller compartments contain practically a vacuum. A safety valve 
is placed on the pressure end of the tank. The oil is admitted to or dis- 
charged from the brake-operating cylinder in the rectangular case by the 
three-way valve, which is automatically closed as soon as the brake has 
acted. The brake-operating piston has a rod (the upper of the two 





Fic. 1.—CoMPLETE APPARATUS. 


shown in the engraving) projecting outside of the casing, and pro- 
vided with a coupling on one end to receive the brake chain. It is also 
connected with the three-way valve by the links shown. The lower of 
the two rods operates the three-way valve which controls the setting or 
releasing of the brakes, and is operated by a handle at either end of the 
car. Pipe connections at each end of the box are provided to receive the 
pipes connecting with the tank. The piping is so arranged that only oil 
and never air enters the brake cylinder. The iron box is partly filled 
with lubricating oil and closed tightly, thus continually lubricating all 
parts needing it. 

The operation of the brake is as follows: The pump in the box com- 
presses the air in the tank, maintaining 220 pounds pressure, and to set 
the brakes the motorman turns the three-way valve so as to admit oil to 
the brake-operating cylinder. The piston is forced out, and, the piston- 
rod being connected with the brake equipment, the shoes are drawn to 
the wheel-treads. Turning the three-way valve the other way opens the 
passage between the brake cylinder and the vacuum chamber of 
the oil tank, which results in the release of the brake. The oil is returned 
to the pressure chamber of the tank by a few strokes of the air pump, 
restoring the apparatus to its original condition. The discharge of the 
brake is entirely noiseless and practically instantaneous. The use of oil 
for transmitting the power gives this brake several advantages, namely: 
Ease of maintaining the"pressure; absence of air leakage, and simplicity 





Fic. 2.—INTERIOR OF MECHANISM CASE. 


of operation. The average motorman will control the car better with 
this brake on his first trip than he ever can with the common 
hand-brake, because the least movement of his handle is instantly 
and proportionately responded to by the brake piston. In going down 
grade he can relax the pressure of the brake shoes by very small incre- 
ments, controlling his speed absolutely, while in making a start up-grade 
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the same facility enables him to hold the car wheels at the critical point 
until the motor obtains control, when the easy release of the brake allows 
starting without a hitch or jerk. An important feature of this apparatus 
is that in an emergency the motorman can apply the full force instantly, 
with practically no physical exertion, and the brake remains set even if 
the motorman jumps. Emergency stops, it is said, have been made in 
six feet. The controlling rod is so placed that a collision would tend to 
open the valves and set the brakes. The cylindrical tank may be placed 
anywhere on the car, the only condition to be observed being convenience 
in running the connecting pipes to the box containing the pump, etc. 
This latter is placed under the car, where the sprocket connection 
between car axle and pump shaft is easiest effected.- 


A Winter Test of the Chicago Electric Elevated Road. 


On Nov. 25 last, the most furious snow storm in 24 years visited Chi- 
cago, and, up to noon of the following day, practically cut her inhabitants 
off from the outer world. The wind blew ina gale, bringing with it first 
snow and then rain, and Chicago was turned into a sea of impassable 
slush. The temperature dropped below freezing, and the moisture col- 
lected on the roofs and walls and in the streets became a solid mass of ice 
upon which for hours beat hail and sleet. Telephone, telegraph, electric 
light and trolley wires, weighted as they were with the accumulation of 
snow and ice which had settled on them, snapped and fell in all directions. 
The Police and Fire Departments were paralyzed, and surface transit was 
completely stopped. Not a trolley car, cable car, or horse car moved ex- 
cept at exceptionally long intervals and with the greatest difficulty. The 
residents on the outskirts of Chicago could not reach their homes, and 
the night population of Chicago became for this occasion far beyond ‘the 
normal. 

Those, however, who lived along the lines of the elevated roads found 
some relief. By dint of hard work those operated by steam were able to 
get trains through, but not without considerable delay, the roads being 
blocked by fallen poles and wires, erected in the streets through which 
they run. 

The sole exception, in all this time of travel tribulation, was the Metro- 
politan Elevated Railway of Chicago, which is operated entirely by 
electricity. No stoppage of a moment occurred on this line, and the 
motor-driven trains ran under a shortened headway, satisfactorily carry- 
ing, not only the ordinary quota of passengers, but thousands of those 
who usually depend upon the surface lines to take them home. At the 
Madison Street station the crowd was so great that the station and stair- 
ways became jammed with the constant influx of people, upon which for 
several hours the removal of those carried off by the electric trains hardly 
made any impression. 

Throughout the entire duration of the storm, service on the Metropoli- 
tan Elevated Railway suffered only two short interruptions, the first last- 
ing nine minutes, the road being rendered impassable on account of a fire 
in a building adjoining the track ; the second, of five minutes, occasioned 
by a slight defect in one of the cars. 

This severe storm, made up of almost every kind of climatic unpleas- 
antness imaginable, put the electric elevated railway to the severest test 
that could have been conceived. And yet, in spite of the difficulties which 
put a stop to surface transit, which interrupted for hours the steam sub- 
urban traffic and the steam elevated roads, the electric road was hardly 
affected. 

Such a record as this especially emphasizes the superiority of the elec- 
trically operated road over roads operated by steam, and serves also asan 
object lesson which the elevated roads in New York and Brooklyn might 
take to heart. 


The Hascall-Richards Steam Generator. 


In the design of steam-generating apparatus, the matter of circulation 
is the predominating factor, all others being merely questions of mechan- 
ical detail. The solution of the problem thus presented is by no means a 
simple one, as shown more particularly in relation to torpedo-boat and 
other marine boilers, the vast majority of the designs of these subjected 
to the test of practice having failed on account of defective circulation. 

Some years ago Mr. James J. Bush became interested in the question of 
steam generation, and, recognizing the importance of circulation, he con- 
ceived the idea of an apparatus by means of which theoretical consider- 
ations in this respect could be realized, and of such a construction, more- 
over, as would enable it to be simply applied to usual forms of boilers 
already in use. Some seven years ago the invention of Mr. Bush was ap- 
plied, though in a somewhat crude form, to one of the boilers of the steam 
plant of the American Grocery Company, of New York. When recently 
inspected by the writer the generator was still in excellent condition, and 
the engineer in charge spoke highly of the good service which it has ren- 
dered. A later form of the same apparatus has been applied to other 
boilers of the same plant, with the result, according to the engineer, of 
increasing their capacity 30 per cent. and reducing the consumption of 
coal, 

The accompanying illustrations clearly show the principle of the ap- 
paratus, which consists of three or more parallel tubes of 244 inches diam- 
eter or thereabouts, located on each side and in line with the bottom of 
the boiler, and, of course, subject to the most intense heat of the furnace. 
At the rear end and at the bottom of the boiler the water enters the 
tubes through an expansion header, which provides slip joints to accom- 
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modate expansion and contraction of the generator pipes; at the other end 
of the boiler there is a partitioned water box, which is connected to the 
front boiler space above the water level. There is a gravity mud drum 
beneath the rear water chamber, to collect sediment and remove scale- 
forming constituents of the water. 

It is at once evident that the intense heat to which the tubes are sub- 
jected will set up a rapid circulation of water in the boiler, and in a direc- 
tion from the rear to the front. This is of particular service in getting up 
steam, for it not only reduces the time to a minimum, but obviates inju- 
rious strains. In marine practice it has been found advisable to provide 
for the latter difficulty by artificial circulation during the time of raising 
steam, so that the Bush apparatus also includes the function of the ma- 
rine ‘‘ Hydro-Kinetor.” It will be noted that the direction of circulation 
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Fic. 1.- GENERATOR IN POSITION. 


is a natural one, from a lower water level at the rear and in the direction 
of a progressively increasing temperature, to the steam space in front. 

Among the details to be mentioned are the expansion headers, with 
slip joints at the rear of the boilers, which allow for the contraction and 
expansion of the generator pipes, thus avoiding harmful strains. The 
front chamber is so placed as to dispense altogether with the usual front 
arch, which is a matter that will be appreciated by engineers. The water 
boxes are partitioned, thus forming distinct chambers and securing an 
independent and uniform circulation through the tubes on each side of 
the boiler and in the boiler itself, and this irrespective of the different 
temperatures to which the several tubes are subjected. 

The apparatus can be applied in a few hours to any of the usual forms 
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Fic. 2,—DETAILS OF GENERATOR. & 


of boilers without removing the masonry work. Among the claims made 
by the manufacturers, the Hascall-Richards Steam Generator Company, 
36 Bromfield Street, Boston (who have secured the services of Mr. Bush 
as general superintendent and acquired his patents), are, that the appar- 
atus increases the capacity of any boiler to which it is applied, from 10 
to 334 per cent., according to conditions; prevents foaming and deposit 
of scale and removes sediment; prolongs the life of the boiler and intro- 
duces no changes of conditions as to firing or operation of the steam 
plant; and finally, causes a saving of coal of from 10 to 30 per cent., 
according to the conditions existing, the saving specified for any given 
case being guaranteed by the makers of the apparatus. 











Sinancial Intelligence. 


THE ELECTRICAL STocK MARKET. 


NEw YORK, Dec. 7, 1895. 


AMERICAN BELL has remained at 199 to 200 for several weeks past, and 
seemed entirely unaffected by the publication of the instrument output of the 
company for the month ended Nov. 20, which shows a net increase of 8984 
instruments over the same month of last year. 

ELECTRIC STORAGE stocks have been unsteady during the week, the 
common fluctuating between 34 and 374%, and the preferred between 36% and 39 
on the Philadelphia exchange. 

THE TRACTION MARKET has experienced an increased der-.and and some- 
what higher prices during the past few days. About the only exception to the 
general advance has been the stock of the Buffalo Railway Company, which 
has reacted somewhat on rather limited trading. The Buffalo Board of 
Aldermen at its meeting this week is said to have voted to grant to the new 
Buffalo Traction Company the franchise it applied for, but the question has 
yet to be voted on by the Railway Commissioners, who also met this week. It 
is reported that no decision has yet been arrived at by the Commissioners. 








Sales of Buffalo stock were made during the week at 7234 ex-dividend. Both 
issues of bonds have advanced somewhat. 
ELECTRICAL STOCKS. 
Par Bid. Asked. 
Chicago Edison Company ......cesccccceccccecevesevees 100 120 125 
itinaes Weeeere E1., WW 2 OF Roce cccccscccccces seecese 100 96% 97% 
“6 sd PF pT ccddenadat ass bbee ata berae 100 110 IIs 
# - We ave desebaruakscescdsece oeses 3D 145 150 
* a ID tine ich. e kb a0500c80baunse 100 hae 115 
NE NIG PET soca conc ks vo snces eves seccetscesssscese 100 13 15 
Electric Storage Co., puiadetpiia diac Poduwkades baeeeds 100 38 38% 
SN ROR DURE 60 ono 56.5 6550009650 806095000008 100 39 39% 
CREA) TAGUNEES cccccccascescccssaceccredevccdsecucceses 100 31 31% 
CARE DENN, BNO 5 io eGc5< cctv cise ctecesecdcsesenwes 100 60 63 
Westinghouse Consolidated, COM............eeeeeeeeee 5° 34% 34% 
os ” DUE nein pavanhsiaxenasss 50 54 54% 
BONDS 
BAiann Blectric (11.,, Mow VotR.icscccccccscscccccsccece 105 105% 105% 
Edison Electric Light of Europe................+.. aaa ee 75 85 
General Electric Co., d@b. 58......seeeeeeeesceeeeeees + 100 o 00% 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone eee sedeRnecuehesseusateeees 100 199 200 
American District Telegraph.........+-+ee+seeeeees eee 00 35 40 
American cp ea Sac cca cueeeea 100 93 96 
Central & South American Telegraph..............++. 100 117 120 
RET, COO, «cb nod 0650s 600050866006 00c ceca teeese 100 150 nal 
tErie Telephone..........++++: orccccrcereeseccceccoces + 100 61% 62 
Gold & Stock Telegraph.......... pabeeekbon scesscvssace 100 105 ro 
New England Telephone........... ocseses saond seen ues 100 es 86 
Postal Telegraph- WEMRTIED . 5 - oc cbeces peboccscscenashese “<< ee 82 83 
Western Union Telegraph..... ...-ssccsseccsecesvcees 100 87% 87% 
ELECTRIC TRACTION STOCKS. 
ee IR. nis cndkecrcanncesseneen ac einieincea 25 17% 18 
Binghamton RR, com...........+ asndbnd Gnetehath sorkede 100 100 a 
Brooklyn Traction........+++++. seanneehean eectsece snon aa II 13 
“ “ EE. dae sai ch teteseesenccesdebtece 100 59 6x 
Buffalo St. Ry.......- SOaAheehidebonsepeansecenectesens’ 100 72% 73% 
Cleveland City Ry....ccccceccsccccccesevesvcscerceseces 100 69 70 
Cleveland Blectric Ry.... ccccccccccvcccccscccccccccccs 100 59 60 
Columbus St. Ry........ ee teeceeeeeeeeeeeees seseveees 100 47 50 
Consolidated Traction of N. J........ eisde ts aan ae one > 25 
Llectric Traction, Philadelphia ............. oe eecces 50 as 
PEOSROUVINIG wccccccercccrene ‘<eccccvcccecccecsoce phenans 100 ve 
Long Island Traction, all Ene kdedaee g BWanereceusecse 100 16% 18% 
Louisville St. BLY. QCOGB .ccccccccsccccccsesessevevoccecce 100 37 30 
a PUR Actcennvenesevasdescesevecseenees 100 87 88 
New Orleans Traectiom. «.sses Sieck ce eiabGewand ak elenbes 100 19 20 
i Mi couch ecnbensdses6aesen ince 100 68 70 
North Shore NIL dan scensescccds ee secs ccasceses + 100 32 34 
a6 eret css a ree + 100 83 85 
People’s Traction, $30 Pd........cecee ceeeeeeeeeeweeees 25 ss a 
Philadelphia Traction ........-.ceecdececeeesecececececs 5° 71% 72 
wee Ss 8 ara Se ceah 160k O46 sdar secs a a 37 
Steinway, ay ese hehin as DUS Hes eRe has aececceeaacees as 46 a 
Union Ry. (Huckleberry)......ccrcsescccceccccces ae 112 115 
Union Traction, rcts $5 pd......... ceadewae 6 égvaneeesess “e 14% 14% 
WwW est E MG, BOSTON, 02 cccecseccccece ee ecveroeceres cosese 200 69 69% 
SF PHO. coc ncnccccvecsscecrcccecveccosce 100 93 ss 
Worcester TrAGtloO sass i500 20 Ceecccceccccoces aseuspase 100 15 17 
= pref eee cenevescescncscconsvecee ese 00 84% 86% 
BONDS. 
Buffalo St. Ry. 1St COM. 58......seeeeeeeeeeeeenees pbises ROD 102 105 
*Binghamton Railway Co. 58.......cceeeceeesseeeeeere 100 99 100 
Cleveland Elec. Ry. 18t mtge 58........-.s00- ahs 040 100 102 104 
SEG: Hts OE, BOE BB ccc icccecesssccaccccsavsces es 100 98 101 
ee a rere os a 102% 104 
Ee, SEE Oe. . cosdanscvidsecseteenteses sees Too 105 108 
*Westchester Electric 1st mtge eG pancnkeeaeean sues 100 98 101 


* With accrued interest. 
t Ex-Div. 














































BROOKLYN CITY RAILWAY stock has advanced about 2 ae. and 
offerings of the stock are now somewhat limited. 

THE NORTH SHORE TRACTION COMPANY’S report for October 
shows an increase in gross earnings of $4104 and a net increase of $2,567. The 
Massachusetts Railway Commissioners have approved the terms of the lease 
of the Boston & Revere Beach road to the Lynn & Boston (controlled by the 
North Shore Traction Company). 

NEW ORLEANS TRACTION securities have experienced an advance, 
which is attributed to several causes, among them the continued increase in 
earnings and a plan to formulate the accumulated dividends on the preferred 
stock. It is variously reported that the past due dividends will be paid in 
January in scrip and that all following dividends will be paid in cash as they 
fall due. 


Special Correspondence. 


New YorkK NOTEs. 





Office of THE ELECTRICAL WORLD, [ 
253 Broadway, NEW YORK, Dec. 9, 185. § 


FRANKLIN B. PLATT, secretary of the Ansonia Electrical Company, was 
a visitor in New York last week. 

THE BRYAN-MARSH COMPANY reports the sale, on a single order, of 
200,000 incandescent lamps. This order, the manufacturers think, is the largest 
ever taken by any company, excepting possibly the General Electric. 

THOMAS WALLACE, JR., vice-president and manager of the Ansonia 
Electrical Company, was a visitor in New York last week. Mr. Wallace reports 
his factory as running full time and in receipt of a very gratifying number of 
orders from all sections of the country. 

BIDS FOR CITY LIGHTING.—The following bids for furnishing arc 
lights to the city were opened last week: Brush Company, 720 lamps, at 40 
cents each per night, and 92 at 45 cents each ; Madison Square Company, 312 at 
40 cents, and ro at 50 cents; Mount Hope Company, 361 at 40 cents ; Harlem 
Company, 212 at 40 cents, and 19 at 50 cents; Manhattan Company, 241 at 4o 
cents; Edison Company, 125 at 50 cents; North River Company, 83° at 45 
cents. 

ELECTRICAL WORKERS ON STRIKE,.—The Electrical Wiremen’s Union 
ordered strikes on Friday of last week in several shops in accordance with 
a resolution passed at its last meeting not to allow its members to work with 
non-union men. Fifty-eight members of the union are now out, including 
38 who were employed by the Western Electric Company. ‘There are some of 
those on strike who, it is alleged, struck in sympathy with the striking house- 
smiths. 

TROLLEY SMOKING CARS.—The Brookiyn Heights Railway Company 
will introduce a new feature on the Fulton Avenue line to-day, in the shape of 
trolley smoking cars. They will be painted red, so as to be easily distin- 
guished, and will run on eight minutes’ headway, from 6.45 to 9.30, a. m., and 
from 4p. m. to 6.30 p. m., and during these hours no one will be allowed to 
smoke on the other cars on this line. Should the cars be well patronized, simi- 
lar ones will be placed on the other lines. 


CONSOLIDATION IN LONG ISLAND CITY.—It is stated on good authority 
that a Philadelphia syndicate has acquired the Steinway Railway, the New- 
town Railway, the Pike Avenue & Sandford’s Point Railway, the Long Island & 
Newtown Railway, the Flushing & College Point Railway, and the Long Island 
City Illuminating & Power Company. A company to be known as the New 
York & Queens County Railway Company has, it is said, been organized by 
the syndicate for the operation of these consolidated plants. 

THE BROOKLYN FENDER DIFFICULTY.—A resolution of the Brooklyn 
Board of Aldermen, directing the Corporation Counsel to appeal from Justice 
Neu’s recent decision in the trolley fender case, has been vetoed by Mayor 
Schieren. The Mayor in his veto message says he believes that the decision 
referred to would be affirmed on appeal, but whether this is so or not, the prac- 
tical effect of an appeal would keep the matter of a fender ordinance and its 
enforcement in abeyance for a considerable period to come. The principal con- 
sideration in the public interest is, he says, that there should be without delay 
a fender ordinance on the books, of unquestioned legal validity, and with pro- 
visions of the best practical character. He refersto an ordinance now pending, 
which he believes will meet the situation. 

THE TROLLEY EXTENSIONS IN BROOKLYN. —It is believed in Brook- 
lyn that the outgoing Board of Aldermen will not take any final action in the 
application of either the Nassau Company or the Brooklyn Heights Company 
for 60 miles of new trolley tracks in various parts of the city. As the new 
Board of Aldermen takes hold on Jan, 1, the whole matter will probably be 
laid over for its consideration. Public sentiment is strongly in favor of the 
adoption of some scheme to relieve the congested traffic on Fulton Street from 
the ferry to Flatbush Avenue. At the meeting to-morrow the railway com- 
mittee will report in favor of granting the application of the Coney Island & 
Brooklyn Railway Company for an extension of its lines in the Gravesend and 
New Utrecht districtsto the extent of 10 miles or more, 
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WESTERN NOTES. 


Branch Office of THE ELECTRICAL WORLD, } 
936 Monadnock Building, ' 
CHICAGO, IIL, Dec. 6, 1895. 
MR. WILLARD M. MINER has resigned his position as electrician of the 
Columbia Telephone Manufacturing Company. 


MR. CHESTER D. CRANDALL, manager for the Western Electric Com- 
pany, has just returned from an extended trip through the West. 


THE MOON MANUFACTURING COMPANY, 1oo Washington Street, will 
shortly isue a complete illustrated catalogue of the Knapp Annunciators. 


MR. E. M. BARTON, president of the Western Electric Company, Chicago, 
is slowly recovering from the effects of a broken ankle, and is now able to put 
in a few hours during the day at his office. 


MR. JAMES G. BIDDLE, general sales agents for the Weston Electrical 
Instrument Company, has appointed Messrs. Lee & Collins as Western sales 
agents, with headquarters in the Monadnock Block. 


MR. W. R. MASON has lately been appointed Western agent for the 
Lafayette Engineering & Electric Works, with headquarters at 307 Dearborn 
Street. Mr. Mason will be sure to make many sales with the aid of 
the hearty grasp of the hand and the warm welcome which he extends to all 
callers. 


THE AMERICAN REFLECTOR & LIGHTING COMPANY is very 
busy at the present time in its-theatrical department. The company has just 
received orders for 400-cp calcium arc lights from the following towns: New 
Castle, Ind.; Indianapolis, Ind.; Columbus, O.;_ Billings, Mont., and 
Chelallis, Wash. 


THE WESTERN TELEPHONE & CONSTRUCTION COMPANY has re- 
cently closed the following contracts: A 10o-instrument exchange equipment 
at Sisterville, W. Va.; one 250-instrument exchange equipment, Charleston, 
W. Va., and a 2s50-instrument exchange equipment at Kalamazoo, Mich. Mr. 
Keelyn, who has been East on business, is back at his desk. 


THE WESTERN ELECTRIC COMPANY has issued a very handsome and 
comprehensive catalogue, relating particularly to electric light construction 
material. The catalogue covers the wide range of everything necessary to 
erect a line complete, including not only the proper material, but also the many 
appliances necessary. The book, in addition, devotes a large amount of space 
to fixtures for electric light plants and annunciators. 


CANADIAN NOTES. 


OTTAWA, Dec. 6, 1895. 

ARTHUR, ONT.—The Council are prepared to grant a franchise for light- 
ing the streets by electricity. For particulars address J. M. Roach. 

KING, ONT.—A. Davies & Sons, tanners, next year contemplate installing 
an electric light plant for the tannery and the proprietor’s residence. 

LEVIS, QUE.—The Board of Trade have under consideration the question 
of the proposed new system of electric lighting, to cost $65 to $70 per arc 
light. 

ROSSLAND, B. C.—The Rossland Electric Light & Power Company has 
been incorporated with a capital stock of $20,000. T. W. Stack and Angus J. 
McDonald are among the promoters. 


NIAGARA FALLS, ONT.—The local electric light company have decided 
to construct a dam here, by means of which it will be possible to dry the basin 
above the lock, and thus remove the guard and lock gates at: any time neces- 
sary. 

MONTREAL, QUE.—The much-talked-of meeting at which the charters of 
the Citizens’ Light & Power Company and the Standard Light & Power Com- 
pany were transferred into other hands was held Nov. 28, and excited much 
interest. It was stated in the Gazette of last Thursday that the controlling 
stock had been bought up by some of the largest shareholders in the Lachine 
Rapids Hydraulic & Land Company. At yesterday’s meeting, Nov. 28, only 
two of the old board of directors were elected, and the new ones are share- 
holders in the Lachine Rapids Hydraulic & Land Company. The new board 
now consists of Messrs. R. Wilson Smith, Jeffrey H. Burland, W. McLea Wal- 
bank, M. P. Davis, Alderman Peter Lyall, O. L. Henault, Mayor of St. Cune- 
gonde, and F. Dagenais, ex-Mayor of St. Henri. Of these seven, Messrs. 
Henault and Dagenais are the only representatives on the old board. 

The title of both the new companies will remain the same as hitherto, and 
the capital at present will be placed at $1,000,000, with the probability of 
$2,000,000 in the near future. The purchasing of the controlling stock in the 
two companies places the company in an independent position, for they have 
thus gained a market for their electricity when ready. 

As regards the refusal of the city surveyor to locate the poles of the Citizen’s 
Company, that company has a notal ial agreement with the city, by which it is 
stated that the city surveyor should locate poles in the various streets. This, 
however, he refuses todo, at the advice of the city attorney. 

The franchises that the two light and power companies own arethe supplying 
of power of all kinds to St. Henri and St. Cunegonde, the street lighting of 
Westmount and St. Louis de Mile End, and the lighting of the Montreal 
harbor. 


ENGLISH NOTEs. 


[FROM OUR OWN CORRESPONDENT. } 
LONDON, Nov. 27, 1895. 

ELECTRIC MOTORS IN IRON WORKS.—The large firm of Dorman & 
Co., of Middlesboro, have not this year been able to pay any dividend, 
but its report contains one item of great interest to electrical engineers, it 
being stated therein that by the introduction of electric power for driving the 
outlying machinery a saving of from £3000 to £4000 per annum is now being 
effected. ; 
THE DESTRUCTION OF CROMPTON & CO,’S WORKS.—On Friday 
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morning last a fire broke out in the town lighting department of the well- 
known Crompton Works at Chelmsford, which resulted in the complete 
destruction of all the buildings. A heated resistance-coil on the switchboard 
wasthe cause of the trouble. The shop occupied by the plant by which the 
current for the lighting of the town of Chelmsford is generated being largely 
composed of wood which was in an oil-saturated condition, the flame rapidly 
gained a hold, and it was impossible to extinguish them until they had com- 
pleted their work. 


PROPOSED COMPREHENSIVE ELECTRIC TRACTION SCHEMES.— 
The franchise of the local tramway company in Sheffield is about to expire, 
and the Municipality has decided to take over the system. The Municipality, 
however, is being approached by an influential body of capitalists called the 
‘*London & Provincial Tramway Company Syndicate,’’ with a view to the 
taking over, extension and electrical equipment of the entire network. In 
Dublin the Dublin Southern Tramways Company and the Dublin United Tram- 
ways Company are both approaching the City Council for permission to extend 
and electrically equip their respective systems. At Coventry the line equipped 
there by Mr. W. Graff Baker, will come into operation in the course of a few 
days. 

PROPOSED AMENDMENT OF THE ELECTRIC LIGHTING ACTS.— 
The City of London Company, which has perhaps suffered more than any other 
company in London from lawsuits in connection with nuisances caused by 
its generating station at Bankside, took the opportunity, at the recent 
gathering of electrical engineers in connection with the Board of Trade Con- 
ference, to call together a private meeting of these gentlemen to consider the 
advisability of a deputation waiting on the Board of Trade to request that 
department to secure an importment amendment of the electric lighting acts 
of 1882 and 1888. At present electric lighting concerns are not only liable to 
pay damages to people whom they annoy by vibration, steam or smoke, but 
they are also liable to have their business summarily stopped by an order of 
the courts, although they are under a statutory obligation to maintain the sup- 
ply. Hitherto, no judge has gone so far as to allow an injunction to issue, but 
one or two injunctions have been suspended over the heads of various com- 
panies, and have only been averted by costly purchase of more or less worth- 
less property. There is no saying, however, whether one day a dyspeptic occu- 
pant of the bench may not allow an injunction to issue forthwith, and thus 
throw a town into darkness. The amendment which it is proposed to press 
upon the Board of Trade to obtain from Parliament, is to the effect that no 
electric lighting company shall be liable to be enjoined for nuisances it may 
occasion in the proper carrying out of its lawful business, though they are still 
to be left liable for damages. This request is apparently reasonable and 
innocent, but the more it is looked into, the more it will be seen that it involves 
a fundamental alteration of the conditions under which the electric lighting 
enterprises in London commenced theif business. They have been allowed to 
purchase property, by private treaty in the ordinary way in some of the best 
parts of London, and install there thousands of horse-power boilers, engines 
and dyhamos without any serious opposition, because the neighbors knew that 
they possessed the power to stop the business of the company if it proved a 
nuisance. Now, however, that the companies have secured these properties 
on these easy terms, they are proposing to free themselves from one of the 
most important liabilities which they incurred when they purchased it. Some 
way out of the difficulty should undoubtedly be found, as only quite recently I 
understand that the City of London Company had to pay a public-house keeper 
no less than £10,000 for his property, in order to stave off the issuance of an 
injunction which had been suspended ever their heads by an order of the 
courts. 





General Mews. 


NEW INCORPORATIONS. 


THE ORCHARD WATER COMPANY, Kalama, Wash., has been incorpo- 
rated by H. Orchard, J. P. Atkin and A. H. Irnis to maintain and operate water 
works and electric lights in any town in Washington. Capital stock, $7000. 

THE PHCENIX ELECTRIC COMPANY, Phoenix, N. Y., capital stock, $1s,- 
ooo, has been formed to makeand supply electricity. Those interested are E. 
B. Powell, R. S. Sloan, O. F. Gaylord, Oswego, N. Y.. and S. D. Greene, of 
Schenectady, N. Y. 

THE WOODHAVEN ELECTRIC LIGHT COMPANY, Jamaica, N.Y., capital 
stock $225,000, has been formed for the purpose of generating electricity fof light, 
heat and power. Those interested are Florian Crosjeau, Brooklyn, N. Y.; E. 
M. Martin, Elizabeth, N. J.; A. J. Cordier, Woodhaven, N. Y. 

THE STANDARD ELECTRIC CAR & POWER COMPANY, Portland, Me., 
has been formed to develop a certain invention in electrical railways and cars 
therefor. The promoters are Lewis A. Drake, John K. Wightman, Boston, 
Mass., and Leon O. Dion, Natick, Mass. Capital stock, $500,000. 

THE PITTSBURG & MONONGAHELA TRACTION COMPANY, Pitts- 
burg, Pa., capital stock, $12,000, has been incorporated by M. C. Bulger, 
Brownsville, Pa.; H.C. Johnson, Pittsburg, and M. J. Eakin, Allegheny, for 
the purpose of building and operating electric railwaysin Allegheny County, 
Pa. 

THE FORT WAYNE CONSOLIDATED RAILWAY COMPANY, Fort 
Wayne, Ind., has been organized for the purpose of purchasing, owning and 
operating electric and other railwaysin Fort Wayne. The promoters are Frank 
DeH. Robinson, John H. Bass, M.S, Robinson and Jas. M. Barrett. Capital 
stock, $2,000,000, 

THE BERGMAN ELECTRIC COMPANY, New York City, N. Y., has been 
incorporated by Sigmund Bergman, Harry E. Bailey, Edwin Lavens, Philip H. 
Klein, Jr.,and Frederick La Roche, of New York City, for the purpose of mak- 
ing and selling all kinds of dynamos, motors, engines, machinery, etc., for the 
use and production of electricity, gas, etc. Capital stock, $500,200. 

THE LONG ISLAND ILLUMINATING COMPANY, Flatlands, L I., N. Y. 
has been formed for the purpose of manufacturing and supplying gas and elec- 
tricity for lighting purposes in Flatlands, Richmond Hill and Jamaica, L. I. 





TIE. ps 













658 


The promoters are C. A. Lockwood, Jamaica, N. Y.; R. F. Rhodes, J. H. Holmes 
J. S. Jones and F. E. Seaman, Brooklyn, N. Y. Capital stock, $100,000. 

THE AUTOMATIC TELEPHONE CONSTRUCTION COMPANY, New 
York City, N. Y., has been formed for the purpose of constructing telephones, 
etc. The promoters are Henry N. Whitney, Silas B. Dutcher and James F. 
Pierce, of Brooklyn; George M. Hard, 192 Broadway; August Thalmann, R. T. 
Wilson, Jr., and William D. Chase, of New York City; John Doorance, of 
Nyack, and James W. Hinckley, of Poughkeepsie. Capital stock, $100,000. 


TELEGRAPH AND TELEPHONE. 


CENTRALIA, PA.—Centralia is desirous of having a fire alarm sy stem. 

PAXTON, ILL.—The Paxton Telephone Exchange is preparing to extend its 
line to Rantoul. 

ABERDEEN, WASH.—The People’s 
arrangements to build a line at this point. 

BLOOMINGTON, ILL.—The Mutual Telephone Company has been organ- 
ized. Jacob and B. F. Funk are interested. 

FLORENCE, ALA.—J. W. Walker will have charge of the new telephone 
exchange, which isto be established in Florence. 


CENTERBURG, O.—Ata called meeting of the Council the ordinance grant- 
ing a franchise to the Mount Vernon Telephone Company was passed. 


Telephone Company is making 


SALAMANCA, N. Y.—Salamanca is agitating the question of putting in a 
local telephone system, and a committee has been appointed to ascertain the 
cost, etc, 

HOQUIAM, WASH.—J. G. McMillan has been trying to form a telephone 
company, to run lines from Hoquiam to Montosano, through Aberdeen and 
Cosmopolis. 

ST. JOSEPH, MO.—The Missouri & Kansas Telephone Company has received 
permission to build a new exchange on Seventh Street, between Felix and 
Edmund Streets. 

DODGEVILLE, WIS.—The Southwestern Telephone & Construction Com- 
pany has been organized at Dodgeville. Henry Halverson, Dr. Charles Schmidt, 
G. E McAfee and John M. Reese are interested. 

KANE, PA.—W. A. Putney, representing the American Electric Telephone 
Company, of Kokomo, Ind., has been in this place looking up the telephone 
question. He proposes to establish a local exchange. 

WAUSAU, WIS.-The Wausau Telephone Company and the Merrill Telephone 
Company has about completed its arrangements to build a toll line between 
Wausau and Morrill, and it is expected that the work will be done in the 
spring. 

STEPHENSON, MICH.—A company for the establishment of a telephone 
line toconnect Menominee with the villages of Wallace, Ingalls, Stephenson, 
Daggott, Talbot, Bagley, Caney and Nadeau, a total distance of 36 miles, is 
being organized. Dr. Sawbridge, of Stephenson, is the chief promotor of the 
enterprise. 


COPEMISH, MICH.—Copemish is now talking of putting in electric lights. 

MALVERN, O.—Malvern will issue bonds for the purchase of an electric light 
plant. 

PHILADELPHIA, PA.—The Powelton Electric Company will erect a boiler 
room 19 x 42 feet on 42d Street. 

ELMHURST, ILL.—The Elmhurst Electric Light & Power Company has 
increased its capital stock from $15,000 to $30,000. 

WASHINGTON, D. C.—The Potomac Light & Power Company has made 
application for permission for laying electric conduits. 

ARCADIA, WIS.—The Milling Company has taken the electric light matter 
in hand, and will at once put in a complete lighting plant. 

CHICAGO, ILLS.—The Mutual Electric Light & Power Company assigned 
last week. The assets and liabilities are each placed at $25,000. 

ST. PAUL, MINN.—The city engineer will submit plans and specifications 
for a municipal lighting plant, which the Council has under discussion. 

SPOKANE, WASH.—The Board of Public Works has decided to ask the 
City Council for permission to purchase an electric light plant for the water 
works. 

DAVENPORT, IA.—E. C. Walsh, of Walsh Brothers, Clinton, is in Daven- 
port for the purpose of establishing a complete steam heat, gas and electric 
power plant. 

ARCHBALD, PA.—The Father Mathew Society intends to make improve- 
ments to the hall on South Main Street, and the entire building will be lighted 
by electricity. 

BIWABIK, MINN. 
lighting the streets with electricity. 


The village authorities are considering the project of 
B. D. W. Freeman, village recorder, can 
furnish particulars. 

YOUNGSTOWN, O.—Fire broke out last week in the dynamo room of the 
Mahoning Valley Iron Company’s plant, and destroyed a dynamo and other 
electrical machiner y. 

CREBASSE, MONT. 
improvements to its property, 
will be put in operation, 

GOWANDA, N. Y,—The contract has been signed under which the Gowanda 
Agrioqultural Works will light the town with electricity, The contract calls for 
goare lights, Work will be heguy at ence getting poles and stringing wires, 

PORT JEPPERSON, L, L,, N, ¥,—A meeting was held in Fireman's Hall 
recently, te consider the plan of organizing an eljegtric light company. W., T, 
Wheeler, secretary, of the Port Jefferson Milling Company, has been giving 
the matter considerable inyestigation. 


The Parkville Mining Company will make extensive 
A 10o-stamp mill with a complete electric plant 
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THE ELECTRIC RAILWAY. 


PLAINFIELD, N. J.—The Plainfield Street Railway Company will extend 
lines. 

NEW LONDON, CONN.—A $40,000 power-house will be erected by the New 
London Street Railway Company. 

PHCENIXVILLE, PA.—It is reported that an electric railway will be built 
from this place to Pottstown, via Spring City and Royersford. 

MEDIA, PA.—President John B. Robinson, of the Media, Middletown, Aston 
& Chester Railway Company, has stated that the road will certainly be built. 

SACRAMENTO, CAL.—An ordinance has been passed authorizing the 
Central California Electric Company to extend its lines from Sacramento to 
Roseville. 

NEW ORLEANS, LA.—On March 3, 1896, a 50 years’ franchise for street 
railway purposes over the streets of the city will be sold in accordance with 
ordinance No. 11,565. 

ST. LOUIS, MO.—The Fourth & Arsenal Street Railway Company has 
been organized and will let contracts for a trolley line. Charles Green is 
president and Charles J. Maguire, secretary. 

GORHAM, ME.—At a special town meeting it was resolved unanimously that 
public convenience demands the construction at the earliest possible moment 
of an electric road from West Brook to Gorham. 

BALTIMORE, MD.—Ordinances have been presented by the Baltimore Trac- 
tion Company, by the City & Suburban and the Central Railway Companies for 
franchises on the streets leading to Clifton Park. 

SYRACUSE, N. Y.—A stock company has been formed by the directors of 
the Pleasant Beach Electrical Power Association, for the purpose of building 
an electric railway to Pleasant Beach and Baldwinsville. 

WEST NEW BRIGHTON, S. I., N. Y.—The Executive Committee of the 
Village Trustees has recommended to the Board the granting of the applica- 
tion of the Midland Railway Company for right of way on certain streets. 


OMAHA, NEB.—The management of the railway company is preparing to 
put into use on the Omaha branch of the line single motor cars instead of the 
motors and trailers now in use. It has been decided to abandon the trailers 
entirely. 

SOUTH ORANGE, N. J.—The Newark & South Orange Railway Company 
is desirous of constructing and operating a double-track railway, to be 
operated by electricity, along Valley Street from South Orange Avenue to 
the village line. 

PITTSBURG, PA.—An ordinance has been presented before the Council 
granting the Birmingham Street Railway Company the right to enter and 
occupy certain streets and highways, beginning at the eastern terminus of 
Arlington Avenue in this city. 

MECHANICSBURG, O.—The Council has granted a franchise to Messrs. 
Hunter, Moore & Co., of Urbana, O., for a trolley line on Main Street, connect- 
ing with the Piqua, Urbana & Columbus Electric Railway. The road is to be 
in running order within 18 months. 

AUBURN, N. Y.—Auburn Inter-Urban Electric Railway Company has 
applied to the Common Council of the City of Auburn for permission to con- 
struct and operate a street surface railway with necessary switches, turnouts, 
etc., along various streets of the city. 

PONTIAC, MICH.—Ata meeting of the stockholders of the Pontiac & Silver 
Lake Railway the question of issuing $40,.00 in bonds was decided affirma- 
tively. The contract for building the car house has been let to August 
Schneider, and work will be begun at once. 

BATAVIA, N. Y.—A. B. Wilgus, of New York, whose franchise for the con - 
struction of a street railway in this place expired December 1, is anxious to 
have the franchise renewed, and will make application for an extension of time 
at the next meeting of the Board of Aldermen. 

POTTSTOWN. PA.—The Pottstown & West Chester Electric Railway Com- 
pany has received its charter for the construction of a road from South Potts- 
town to West Chester, a distance of 22% miles. The directors are John P. Rob- 
inson, Philadelphia; A. C. Clay, Pottstown; Henry H. Robinson, of College- 
ville; Arthur C. Ash and Joseph F. Ash, of Trappe, and Forest D. Ash, of 
Spring City. 

BELMAR, N. J.—A map of the route of the new electric road, to run from 
Belmar to Point Pleasant, has been filed in the office of the Secretary of State 
at Trenton. Among those interested are George Potts and Washington White. 
The road will start from the northern boundary at Belmar, and after belting 
that town will run through Como, Spring Lake, Willow Park, Seagirt, Manas- 
quan and Brille. At Manasquan a spur will be built to the railroad. The new 
road will be known as the Asbury Park, Belmar, Spring Lake & Manasquan 
Division of the Atlantic Highlands, Red Bank & Long Branch Electric Railway: 





PERSONAL NOTE. 


MR. FRANCIS R. UPTON, who has for so many years held important posi- 
tions with the General Electric and Edison Companies, has resigned the gen- 
eral managership of the lamp department of the General Electric Company in 
order to accept a flattering offer from the National Tube Works, of McKees- 
port, Pa. Mr. Upton’s ‘many friends will join us in wishing him the large 
measure of success in his new line of work that his high ability justifies. 





PROF. A. E. DOLBEAR will lecture on Thursday evening, Dec. 10, before 
the electrical section of the Franklin Institute on ‘‘ Mechanical Conception of 
Electrical Phenomena,” 

THE BROOKLYN ELECTRICAL SOCIETY,—Mr, Harry G, Dey, of the 
Dey-Griswold Company, will deliver a lecture before the Brooklyn Electrical 
Bociety on Dec, 17, on “Hydraulic Gearing as Applied to Electric Motors,” 





DsceMBER 14, 1895. 


Crade and Jndustrial Votes. 


THE ELECTRICAL SCARF PIN which has been put on the market by the 
Ohio Electric Works, 13 South Water Street, Cleveland, O., has made quite a 
hit. The outfit consists of a very small incandescent lamp mounted as a scarf- 
pin, with a pocket battery, connecting cord and push button. 


THE PHILADELPHIA ENGINEERING WORKS, LIMITED, in a neat 
pamphlet, give a handsomely illustrated description of the type of Corliss 
engine which it manufactures. The engravings are all excellent wood-cuts, 
and as all the various parts of the machine are illustrated in detail, the reader 
is enabled to obtain a thorough technical idea of this successful engine. 

FRED M. LOCKE, Victor, N. Y., reports a very gratifying number of orders 
for his high-insulation line material, consisting of brackets, break arms, glass 
and porcelain insulators, indestructible steel pins, etc. Testimonials received 
from practical men throughout the country express appreciation of material 
that obviates large repair accounts and prevents a waste of current through 
numerous escapes to the ground. 

STORAGE BATTERY TESTS.—The Hatch Storage Battery Company, of 
Philadelphia, has issued in pamphlet form, a report by Messrs. Houston and 
Kennelly on some tests made by them on the Hatch storage cells. The report 
deals with the subject exhaustively, and contains much information which will 
be of interest to users of storage batteries in general, particularly with respect 
to the methods of testing employed. 


READY TO START AFRESH.—The Viaduct Company, corner Howard and 
German Streets, of Baltimore, has just completed its new works at the Relay 
House, which were burned out so completely a year ago last June, and has 
everything new, buildings, machinery, tools, dies and patterns. The Viaduct 
Company has 25 acres of ground lying along the river for building purposes. 
The officers of the company are: A. G. Davis, president: J. H. Lee, treasurer; 
A. B. Davis, general manager. 

THE UPTON ARC LAMP for alternating current (made noiseless by 
means of the anti-hum device which is applied only to this lamp) is one of the 
popular specialties in the long repertoire of the Electric Appliance Company,of 
Chicago, which states that every sample lamp sent out means an additional 
regular customer of the Uptonlamp. The anti-hum device, whose cost iscom- 
paratively small, makes the difference between a satisfactory and unsatisfac- 
ory alternating arc lamp for inside use. 

IT “GOT THERE” WITH EASE.—Once again the Lundell motor has 
gained renown for its superior qualities. This time it piloted to a successful 
finish ‘the electric carriage (manufactured by Messrs. Morris & Salom, of 
Philadelphia) which was entered in the recent motocycle contest 
held in Chicago, and which won the coveted gold medal. Safety, 
ease of control, absence of noise, vibration or heat and_ general 
excellence of design and workmanship were some of the conditions 
which the Lundell machine had to meet, and did meet, successfully. The 
Interior Conduit & Insulation Company, of New York, which manufactures 
Lundell motors, is to be congratulated upon this, the latest popular recognition 
of the merits of its machines. 


TRIUMPHANT PROGRESS OF THE ELECTRIC MOTOR.—Some idea 
of the diversity of uses to which electric motors are now being put and the 





— Mlustrated Record of Electrical Datents. 





UNITED STATES PATENTS ISSUED DEC. 3, 1895. 
{In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 

550,574. ELECTRIC ARC LAMP; T. E. Adams, Cleveland, O. App. filed 
March 14, 1895. In an electric arc lamp, ‘a clutch comprising a saddle 
adapted to bear against the carbon rod and having ears projecting beyond 
the same, a bifurcated lever pivoted between said ears and a shoe pivoted 
in said lever and adapted to bear against the carbon rod. 

550.5777 ELECTRIC SWITCH; Christoph Bach, Jr., Milwaukee, Wis. App. 
filed April 12, 1895. Ina knife-switch, the combination of a suitable base, 
switch blades pivotally secured thereto, and connected together at their 
forward ends, spring contact jaws for receiving the forward ends of said 
blades, a two-part handle secured to the connecting piece of the blades, 
and having an intermediate rocking bearing between its said two parts, 
and a retracting spring connecting said two parts of the handle. 

550,600. ELECTRIC ARC LAMP; Stefan Doubrava and Josef Donat, Brunn, 
Austria-Hungary. App. filed Feb. 2, 1895. An are light comprising the 
combination of carbon-holders, a regulating solenoid, a core for the same 
and a mantle for the core, the solenoid being considerably shorter than the 
core and sliding thereon between its ends and the carbon-holders being 
directly attached to one of the two elements of the magnetic system. 

550,618. TEMPERATURE REGULATOR; C. A. Howard, Detroit, Mich. 
App. filed July 15, 1895. In a temperature regulator the combination of a 
damper mechanism, a toothed wheel connected therewith, a cam rotatable 
with said wheel, a magnet, an armature to control the movement of the 
wheel and damper, a switch lever actuated by said cam, and a thermostat 
with electrical connections to actuate said magnet, said switch lever 
arranged to open the electrical circuit when the damper has been moved 
into a given position. 

550,638. ELECTRICAL PROTECTIVE APPLIANCE; A. H. McCulloch, 
Boston, Mass. App. filed Sept. 14, 1895. A protective appliance consisting 
of a fuse surrounded with a tube of woven asbestos, the fuse projecting 
from each end of the tube, and aknot tied in the central part thereof, 


550.658 PERMUTATION SELECTOR; A. B, Strowger, Chicago, Ill. App, 
filed June 14, 1894. In q permutatical selector, the combination, with a 
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rapid spread of electricity in different directions may be gathered by glancing 
at the list of orders for motors received in the power and mining department of 
the General Electric Company during one monththis Summer. Operating 
mining machinery, shoe factory, operating a yarn’ factory, a 
tannery, a powder mill, a watch factory, iron working machinery, 
a foundry, hoists for electric cranes, ventilator on a gun _ boat, 
propelling electric launches, the operation of elevators, blowing church organs, 
operating woolen mills. These orders are scattered throughout the following 
States: California, Colorado, Indiana, Ohio, Connecticut, Michigan, Pennsyl- 
vania, Rhode Island, Wisconsin and New York; Lima in Peru, and Rio de 
Janeiro in Brazil. 


ORIGINALITY is a characteristic possessed by comparatively few people or 
things, except at the sacrifice of other salient qualities, the absence of which 
generally nullifies the merit given by the originality. For example, it is a 
reasonably simple matter to produce a dynamo or engine of a design radically 
divergent from established practice, but it is by no means easy to combine 
with originality of design the essential qualities of smooth running, higt 
efficiency, reliability and reasonable first cost. It is in this respect that the 
design of the Westinghouse engines shows evidence of marked ability. In a 
tasteful little pamphlet recently issued by the Westinghouse Machine Com- 
pany, of Pittsburg, Pa., the peculiar features of the Westinghouse engine 
are pointed out, together with some of the details of manufacture and tests 
which also show marked originality. Among other points, the final attention 
given the engines before they are allowed to be sent out, commands special 
commendation. Every engine, from the 5-hp Junior to the 7oo-hp compound, 
after being assembled, is taken to the testing room and run continuously for 
several days under tull load and with every condition of actual service. From 
there it is removed to the overhauling floor and taken entirely to pieces. An 
examination of the piston and valve rings is then made to ascertain if they 
bear properly all around ; the journals and wearing surfaces are inspected to 
make sure there is no tendency to heat or cut; and a final and exhaustive 
search is made for defects of any nature. When everything is nown to be 
right, the parts are reassembled, all adjustments made permanent, and the 
engine is then ready for jacketing, painting and shipment. Inasmuch as the 
compound engines are more particularly the exponents of high economy, each 
engine of this class is put through a complete economy test, in addition to the 
running test. Such precautions cannot fail to produce satisfactory results, and 
the vast business which has been worked up for the Westinghouse engines is 
directly traceable to the originality and thoroughness, and the conscientious 
business policy which are exemplified in the engine itself and the precautionary 
tests above mentioned. 





Business WMotice. 





THE ATTENTION of all interested in high-grade construction and insulat- 
ing line material is called to Fred M. Locke’s page advertisement which appears 
in this number. 

BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires atten- 
tion. Gas lighting much improved by its use. Electric Supply Company, of 15 
South Warren Street, Syracuse, N. Y. 





base, standards thereon, an electrically connected cross-rod between two of 
the standards, and a series of substantially U-shaped rods between the 
other standards, a series of keys pivotally secured upon the cross-rods. 
the outer end of each of which is provided with a finger button and the 
opposite end with contact points for engaging with a portion of the U- 
shaped rods, a transverse bar below the contact ends of the keys, a spring 
for holding the keys normally against the bar, a series of switch arms, 
frames for operating them, means between the arms and frames correspond- 
ing in number and arrangement with the contact points of the keys, and 
electrical means for operating the frames from the keys. f 

550,663. DYNAMO-ELECTRIC MACHINE FOR PLATING; W. M. Thomas, 
Chicago, Ill. App. filed March 2s, 1893. Ina dynamo-electric machine, the 
armature in combination with mechanism whereby current may be fur- 
nished for two or three circuits of different constant voltage, a field shunt 
and series coils arranged in the divided circuits and compounded with the 
shunt. 


550,666. DYNAMO-ELECTRIC MACHINE; H. P. White, Kalamazoo, Mich. 
App. filed Jan. 29, 1895. In adynamo-electric machine, the combination of 
the shaft; a plurality of armature heads on said shaft with the magnets 
thereof alternating with each other, each acting in its appropriate magnetic 
field successively and alternately; a commutator on said shaft with pairs of 
rings corresponding to each armature head and connected therewith, 
insulated segments in said commutator to which the said rings are con- 
nected alternately and successively; and suitable brushes on said rings and 
on said segments; and a connection from the brushes on said segments to 
the field magnets to excite the same. 

550,670. SIGNAL CIRCUIT; J. V. Young, Boston, Mass. App. filed July 8, 
1893. The combination of an insulated rail section in one line of rails,a 
battery, a shunt or “cut-out ”’ circuit including therein the insulated section 
of one of the lines of rails, and one of the rail sections of the other line of 
rails, anda “‘relay”’ circuit controlling a signal or indicator and including 
therein the insulated sections and the other rail section, the insulated sec- 
tions in the same line of rails being in such proximity to each other that the 
circu its including them can be simultancously glosed by the same car or 
train, 
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550,673. CROSS-OVER INSULATOR;; F. G. Beron, Waterbury, Conn. App. 
filed Feb. 18, 1895. A cross-over insulator consisting of a block of insulating 
material having on opposite sides slots and at the inner ends of said slots 
lateral slots, said slots and the pairs of lateral slots being separated from each 
other by a wall of the materiai of the block, so that when the wires are 
placed in slots and tightened at an angle to each other the block will be 
turned and the crossed wires will pass into the respective pairs of lateral 
slots, said wires and the insulator acting to retain each other in place, and 
the wires being separated by the wall. 





No. 550,683.— TROLLEY WIRE CROSSING, 


550,682. VOLTMETER; Frank Holden, Schenectady, N. Y. App. filed Aug. 
31, 1895. In an electric measuring instrument, the combination of field 
coils, an indicating coil mounted upon a shaft and provided with an index, 
hubs also mounted on the shaft and connected to the terminals of the indi- 
cating coil, and zigzag flat springs secured at one end to the hubs and at 
the other to circuit terminals, such springs being provided with an adjust- 
ment at one end. 

550,683. TROLLEY WIRE CROSSING; J. C. Kinney, San Antonio, Tex. 
App. filed April 17, 1895. In a trolley-wire crossing the separate triangular- 
shaped brackets, or arms, bolted to an insulating block, or core, with a 
round-ended cone at bottom part, of the same size as the trolley-wire, 
and having two independent bolt holes, for bolting the brackets or arms, in 
pairs, insulated from each other, to the insulating block or core, thus giving 
a continuous current without interfering with the cross line. (See Illustra- 
tion.) 

550,686. ELECTRIC CIGAR LIGHTER; James F. McLaughlin, Philadelphia, 
Pa. App. filed April 24, 1893. In an electric cigar lighter, the combination 
of a rigid plate or disc of refractory insulating material, a heating con- 
ductor disposed between sheets of asbestos cloth arranged upon the rigid 
disc, and a wire gauze protector for the outer sheet of asbestos; with suita- 
ble circuit connections. 

550,688. ELECTRO-THERAPEUTIC APPARATUS; Charles Palmleaf, Seat- 
tle, Wash. App. filed April 1, 1895. Inan electric therapeutic apparatus, 
an electrode consisting of a handle of non-conducting material, a ring-like 
member of conducting material adapted to hold a sponge, anda pin of con- 
ducting material connecting said ring and handle. 

550,492. ARMATURE; H. G. Reist, Schenectady, N. Y. App. filed Aug. 31, 
1895. Ina monocyclic armature, the combination of a core having notches 
of two different sizes, a series of main coils in the larger notches, anda sec- 
ond series of smaller or “‘teaser’’ coils in the smaller notches, one end of 
the series being connected to the middle of the series of main coils. ‘See 
illustration.) 

550,703. COMMUTATOR; H. P. White, Kalamazoo, Mich. App. filed Jan. 28, 
1895. Inacommutator, the combination of conductor members in pairs, each 
pair of which is independently connected and each member of which is 
insulated from the other, a member of each pair permanently connected in 
opposite ends of an’electric circuit, an equal number of commutator sec- 
tions to each member connected with said member alternately and success- 
sively; adjustable brushes for traversing the commutator sections to com- 
mutate a current either to or from the electric circuits, as desired. 

550,729. AUTOMATIC EXCHANGE SYSTEM; J. G. Smith, New York, N. Y 
App. filed Feb. 20, 1893. In an automatic exchange system for telephonic 
and telegraphic purposes, the combination with a plurality of main or 
trunk lines, and independent automatic switches at each end of said trunk 
lines, independently controlled from the subscriber’s station, of a loop cir 
cuit connecting the switches at each end of a local subscriber’s station, and 
circuit connections between the same and the switches for controlling the 
latter, whereby a complete metallic circuit may be automatically formed 
bet ween the distant stations. 
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No. 550,692.—ARMA1 URE, 


550,728. AUTOMATIC TELEPHONE-EXCHANGE SYSTEM; J. G. Smith, 
New York, N. Y. App. filed Feb. 18, 1893. In an automatic telephone 
exchange system, the combination with a series of switchboards, each hav- 

ing a series of sets of contacts, one set for each of the other boards and an 

additional or home set and circuit connections between the home set of 

each board and one of the sets of contacts on each of the other boards, of a 
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switch lever for each board, carrying contacts adapted to engage any set 
of contacts on the boards, and a subscriber’s circuit for each switch. 


550,733) ELECTRIC SAFETY DEVICE; Elihu Thompson, Lynn, Mass. App. 
filed May 19, 1887. The combination with electric mains supplying devices 
in multiple, of a lightning arrester for both poles of the circuit, an arc ruptur- 
ing magnet or magnets for rupturing an arc following a discharge over either 
pole, and means for rupturing a cross or short circuit from one main to the 
other through the lightning arrester, resulting from a discharge to ground 
from both mains together. 


550,765. SIGNALING APPARATUS FOR TELEPHONE SWITCHBOARDS; 
C. E. Scribner, Chicago, Ill. App. filed April 16, 1895. The combination 
with an electric signaling circuit including a source of current and a sig- 
naling instrument adapted to be displayed when excited by a predetermined 
current, of a shunt about the signaling instrument, forming, with a portion 
of the signaling’circuit, a closed local circuit through the signaling instru- 
ment including a source of current, the current in the local circuit being 
almost sufficient to display the signal. 


550,782. METHOD OF DISTRIBUTING ELECTRICITY TO ELECTRIC- 
LIGHTING SYSTEMS; C M. Davis, Chicago, Ill. App. filed April 14, 
1892. The combination of a source of electrical energy of continuous direc- 
tion, a converter, synchronously operated alternators inthe primary and 
secondary circuits, said alternators being set at different phases, whereby 
the current in the secondary circuit is rendered uniform in direction and 
more even in strength. 








No. 550,823.—ELECTRIC METER. 


550,822. SELF-WINDING ELECTRIC CLOCK; C. M. Crook, Chicago, Ill, 
App. filed March 25, 1895. In an electric winding device,in combination 
with the electromagnet, its energizing circuit and its armature, a lever 
which carries the armature ; the main spring; a spiral sheave suitably con 
nected to the main spring to wind it up when properly rotated; a flexible 
strap, chain or cable connected to the armature lever and running thence 
about the spiral sheave and secured thereto. 

550,823. ELECTRIC METER; Thomas Duncan, Fort Wayne, Ind. App. filed 
May 22, 1895. In an electric meter, a magnetic medium or shield interposed 
between the drag or damping magnets and the field coils or other external 
fields or source of magnetism, adapted to receive the stray lines of mag- 
netism from the said field coils or other external source, and thereby 


protect the said magnets from the effects of external magnetism. (See 
illustration.) 
550,841. ELECTRICAL MEASURING INSTRUMENT; H. C. Parker, 


Brooklyn, N.Y. App. filed May g, 1895. Inan electrical measuring instru- 
ment, the combination with a base, a magnet and a coil, of a standard, 
a double switch bar pivoted thereon, two additional standards juxtaposed 
to the first standard, and capable of electrical contact with the switch bar, 
and electrical connections for the several parts. 

550,860. ELECTRIC CAR-LIGHTING APPARATUS; William Biddle, 
Brooklyn, N. Y. App. filed Jan. 7, 1895. The combination in an apparatus 
for electric car lighting, ofa dynamo having field helices and their cores, 
and neutralizing electromagnets within the cores of the field magnets, and 
circuit connections *by which the neutralizing magnets are energized for 
rendering the output of the current from the armature approximately equal, 
regardless of the speed of rotation. 

550,868. AUTOMATIC ELECTRIC SWITCH FOR RAILWAYS; R. V. Cheat- 

ham, Louisville, Ky. App. filed March 7, 1895. Inan electric railway, the 

combination with a series of movable switch-rails at different points, of 
current boxes containing circuit, closing levers having their ends arranged 
at different heights upon one side of the trolley wire, solenoid-magnets 
having core-bars connected to the switch rails, and trolley staffs upon the 
several cars having rigid spurs arranged at different points upon the trolley 
staff, whereby said spurs are enabled to engage the ends of the circuit; 
closing levers, placed at corresponding heights, 





